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1 0 INTRODUCTION 


1 1 Scope and Purpose of Report 

This progress report covers activities during the first 
4- months, April 25, through August 25, 1975 for LANDS AT 
Investigation #23790. This investigation is funded for 19 
months to develop techniques in Texas state agencies for using 
LANDSAT data to inventory and monitor coastal resources and 
uses The General Land Office (GLO) is the Texas agency 
coordinating this investigation 
1.2 Summary of Work Performed 

During the first reporting period most of the accomplish- 
ments were organizational The General Land Office (GLO) has 
been negotiating contracts with State agencies and individual 
consultants, and also has been defining and delegating areas 
of responsibility according to each entity expertise 
Texas natiaral reso\irce agencies contracting with the GLO to 
develop techniqi.es for using L^^'DS^T data are f^e Texas waner 
Development Board (TWDB), the Bureau of Economic Geology (BEG), 
and the Texas Parks and Wildlife Department (TPWD) TWDB staff 
are responsible for ordering and indexing data and for processing 
computer compatible tapes (CCT) of LANDSAT data BEG staff will 
perform the image interpretation and guide the computer classifi- 
cation by TWDB data processing staff TPWD staff will work closely 
with BEG and TWDB staff to guide the biological interpretations 
and perform the field verification of imagery interpretation and 
computer classification. 
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Three specific accomplishments for this first quarter 
have been (1) to further define the tasks necessary to 
accomplish the anticipated results in the contract with NASA 
for the piirpose of scheduling the investigation and for the 

, _t_ x: / \ -j ^ _ XT- _ _ n ^ ^ ^ ^4= 

dCL-OUll L±ll^ U± CO^Lk>9 pS±j.UJ.iii CL px o.mxiici l-j-v-i wx 

computer software on test site 3 (San Antonio Bay area), and 
(3) to determine that a cost-savings analysis is the cost-benefit 
approach most suitable for this investigation 
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PROBLEMS 

2 1 Staffing Changes 

Bureau of Economic Geology (BEG). At the time the contract 
was signed (April 25, 1975) the BEG staff was fully committed to 
other projects This staff problem resulted from the uncertain 
srart dare during the long contract negotiations with NASA Dr 
Uermund spent most of the first quarter recruiting personnel 
and initiating the inventory of available LANDSAT imagery 
Because of their other commitments, BEG staff were not able to 
attempt any interpretation of satellite imagery It is expected 
that BEG staff also will have a ma^or role in guiding the 
computer classification work and in assisting the evaluation 
of the computer classification schemes implemented at the 
Texas Water Development Board (Section 322) 

Dr Robert Finley will be the research scientist on the 
contract beginning August 25, 1975. He has a Ph D. from the 
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University of South Carolina, where he specialized in coastal 
geologic studies Dr. Finley's dissertation is entitled 
Morphologic Development and Hydrodynamic Processes at a Barrier 
Island Inlet, North Inlet, South Carolina He v/ill be assisted 
in THIS invesrigarion par^-iiiiie jjy ui Samuel Shaiinon, v ho has 
an M S in geology from the University of Alabama Mr Shannon 
worked several years with the Alabama Geological Survey and is, 
therefore, vfell acquainted with pi’o^ect work 

Texas Parks £ Wildlife Department (TPWD) During the 
summer quarter, the TPWD staff assigned to this investigation were 
Steve James, who is the Austin coordinator for the TPWD tasks, 
and Ray Childress, a field biologist located at Seadrift^ Texas, 
on San Antonio Bay, who was responsible for the field effort 
Paul Shank, a TPWD cartographer who is directing an update of 
coastal habitaxs onto USGS 7 5 minute topographic maps for 
the TPWD Commission with the guidance of Ray Childress, was 
supporting two assistants on LANDSAT contract funds This ex- 
pense was 3 ustified on the basis that Ray Childress would use some 
of these coastal habitat quads (at least one per test site) as a 
base on which to annotate specific observations when field- 
checking the interpretations from satellite data These quads 
also will be examined as a source of supportive data to aid 
the computer classification A status report on this coastal 
habitat updating project is included in Appendix A 
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Ray Childress resigned from TPWD unexpectedly on 
August 14, 1975, and Steve James has assumed the primary role 
for designing and coordinating the field effort Much of the 
field work will actually be conducted by field biologists 
stationed on the coast near the four smaller test sites Un- 
fortunately, the work Mr Childress conducted this summer to 
familiarize himself with test sites 3 (San Antonio Bay) and 4 
(Harbor Island), to give a brief check to the Texas Water 
Development Board classification attempts, and to prepare pro- 
cedures for field-checking were not documented before he left 
Steve James will begin designing the field effort this September 
Mr James has a M S from the University of Texas at 
Austin where he specialized in coastal biology He vrarked 
at the University of Texas Marine Science Institute and parti- 
cipated in the University of Texas NSF-RANN project, "Establish- 
ment of Operational Guidelines for Texas Coastal Zone Management," 
nefore going to wort for the Te^as Parks 5 ^Jildlife Department 
Texas Water Development Board (TWDB) Michael Ellis, vfho 
vjas supervising the investigation at the TWDB, resigned in 
August to become a private consultant Mr Ellis's supervisory 
duties were reassigned to his superior T R Evans, at TWDB 
The technical effort at TWDB for implementing and operating the 
classification algorithms, will continue to be directed by 
David Murphy. 
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2.2 Technical Problems 


None of the problems encountered during the examination 
of classification software by the Texas Water Development Board 
impeded the investigation seriously These problems include the 
following (1) The LANDSAT scene available in the Texas Natural 
Resources Information Systems (TNRIS) library for the Austwell 
site was found to be poor in quality, partly because of numerous 
bad data lines Although probably sufficient, the poor quality 
of the data tapes introduced an element of uncertainty inro 
the initial testing of the classification algorithms However, 
good quality LANDSAT tapes of the area that vjere inventoraed by 
the Bureau of Economic Geology are being ordered (2) Numer- 
ous programming "bugs" occurred, as was expected They ^rere 

corrected during implementation of the classification schemes 
discussed in Section 322 

3 0 ACCOMPLISHMENTS 

3.1 Overall Program 
311 Organization 

The functional organization for this investigation is 
shown in Figure 1 along with general areas of responsibilixy 
assigned to each agency and consultant Texas natural resource 
agencies contracting with the GLO to develop techniques for 
using LANDSAT data are the Texas Water Development Board (TWDB), 
the Bureau of Economic Geology (BEG) , and the Texas Parks S 
Wildlife Department (TPWD) TWDB staff are responsible for 
ordering and indexing data, and for processing computer com- 
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igure 1 LANDSAT ORGANIZATION CHART 



Persons ramed in parentheses are agency supervisors for staff 
assigned to this investigation 



project re- image inLerprs'' ition 

view gj ound truth 

image interpre- 
tation 


ground trui.h 
field verification 


dc't? handling project rev*e«, 

data processing data oiocessi"’g 














patible tapes (CCT) of LANDSAT data. BEG staff will perform 
the image interpretation and guide the computer classification 
by TVJDB data processing staff. TPWD staff will work closely 
with BEG and TVJDB staff to guide the biological interpretation, 
and perform the field verification of imagery interpretation 
and computer classification. 

During the first reporting period, interagency contracts 
were negotiated between the General Land Office and the princi- 
pal participating agencies Texas Parks and Wildlife Department 
(TPWD), Texas Water Development Board (TWDB), and the Bureau 
of Economic Geology (BEG) Contracts or other arrangements 
also are being negotiated with the technical consultants and 
advisors. Dr Robert K Holz and the Texas ASM University 
(TAMU) Remote Sensing Center (Dr John Schell, acting director) 
and the Governor’s office. Division of Planning Coordination 
Because Texas operates on biennial appropriations, all but 
one of these ar'*' argements anvolve two contracts, one foe the 
biennium ending August 31, 1975 and one for the next biennium 
The TAMU Remote Sensing Center will have one contract effective 
September 1, 1975 

In the original proposal to NASA funds were budgeted for 
the Governor’s Office of Information Services (OIS), which has 
since been disbanded by the Governor One of the tasks of OIS 
in the first work program was to assist in performing the cost- 
benefit analysis on the monitoring system developed during the 
investigation. Because we no longer had the services of an 


- 7 - 



economist in either the GLO or the Governor’s Office, money 


budgeted for OIS was used instead to plan the cost-benefit 
approach and to develop the cost accounting procedures for 
this investigation 

Pat Malm and Keren Sherrill were economic consultants 
on the cost-benefit design this summer Both are in the 
graduate school of Economics at the University of Texas at 
Austin, and both are working on Ph d degrees Dr Edward 
B Deakin III, an Assistant Professor of Accounting at the 
University of Texas at Austin, prepared the accounting system 
for this investigation 

312 Task Definition and Integration with Cost Accounting 

Tasks in Pnase I of the v/ork program have been further 
defined, or outlined, into the steps necessary to complete 
each task Some of the draft Program Evaluation Review 
Schedules (PERS) for displaying and scheduling these tasks, 
are shora in Appendix B All bux one of the PERS includea in 
Appendix B are incomplete, that is, the steps outlined and 
the persons designated (as having responsibility for performing 
that step, as control to insure that the vfork is on schedule, 
or as important for coordination) are still tentative The 
PERS will be completed in the next reporting period by the 
investigation staff responsible for performing each task 
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Task definition and scheduling (PERS) is necessary for 
two purposes (1.) to assist coordination of investigation 
activities in participating state agencies, and (2) to 

to provide a way to account for experimental and training 
costs, and to esti’«ate operational costs The PERS also re- 
flect the investigation strategy laid out in the work program 

Two important results of this investigation are anticipated 
to be (1) a "quasi-operational" monitoring system for coastal 
resources using satellite and supportive data, and (2) a 
documented cost-benefit analysis on the system In order to 
gather experience with a "quasi-operational” monitoring system 
and also collect cost data on that system, a simplified systems 
approach has been adopted in the definition of certain tasks 
For example, the PERS outlining the task, "Examining ADP Software 
for test site 3," is broken do\/n into data acquisition, infor- 
mation extraction and information display components (Appendix B) 
Development of xne vai’ious px^'ocedui es and techniques required 
to accomplish important steps in each component is part of the 
design of the monitoring system Likewise, accounting for 
costs of performing unporxant steps will be the basis of the 
cost-benefit analysis of the system 

Appendix C is an outline of the cost accounting system for 
this investigation that has been inxegrated with the PERS concept 
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When reviewing the PERS for "Examining ADP Software" 
and for "Building a Regional Base" (Appendix B), keep in 
mind the following points 

1 Examination of test sites v^ill progress in sequence 
from site 3 to 4, 5 and then 2 Test site 3 v/as chosen last 
spring as the beginning site because several of the partici- 
pating agencies had been collecting geologic, biologic, 
hydrologic and meteorologic data in San Antonio Bay for the 
previous 2 or 3 years The next most familiar site to the 
participants was site 4, Harbor Island at Corpus Christi Bay 
West Galveston Bay (site 2) v?as the least familiar 

2 Each of the small test sites (Figure 2) was selectea 
for a different climatic zone of the Texas coast for documenting 
representative classes and developing change detection and 
"signature extension" techniques 

3 The system components for each test site are repetitive 
Some steps, such as those for ordering and inue'Cli-g da La, 

may be completed simultaneously for different sites However, 
within a task the steps are sequential. 


313 Program for Next Reporting Interval 

The following activities are planned for the next quarter 
1) Complete part of the monitoring system design 
dealing with perfecting data handling procedures, selecting 
useful information product formats and implementing a aata 
library and archives 


PA.GP TQ 
0-P POOR QVALITr 
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Figure 2 Approximate location of small test 

sites for LANDSAT Investigation #23790 
Test site 1 is the entire coastal strip 
about 27 miles wide 


OF POOR QPAUTY 
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2) Complete the task definition and scheduling 
process for the investigation 

3) Complete the image interpretation and automatic 
data processing (ADP) tasks for test sites 3, 4, 5, and 2 
(Appendix B) 

4) Present a report on this investigation to tne 
Texas Natural Resources Information System Task Force tentatively 
scheduled to meet November 14, 1975 

3 2 Preliminary Examination of Test Site 3 (San Antonio Bay Area) 
321 Criteria for Selecting LANDSAT Imagery 

The availability of quality LANDSAT data for imagery 
interpretation of coastal Texas was determined initially 
by Dr V/ermimd from catalogs at The Texas ’/ater Development 
Board in Austin Then, the browse file located at Remote 
Sensing Center of Texas A£M University (TAMU) was used to 
complete the search for quality imagery LANDSAT imagery 
rarea Good in all four nanas was found to re essentail for 
interpreting sufficient information for coastal management 
Rarely, Fair (quality) might be used Also, most of the data 
required for this investigation should have less than 20% and 
generally 0% cloud cover These conclusions were based on 
examination of both microfilm in the TAMU browse file and 1 250,000 
single band, black-and-white imagery of part of Texas at the 
Bureau of Economic Geology (BEG) Examination of a 1 250,000 
color composite print for which band 5 was rated Fair and there 
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was 10% cloud cover also supported these preliminary data se- 
lection criteria Tables 1 and 2 list LANDSAT coverage 

already at the Texas VJater Development Board and the best 
quality scenes available for the Texas coast 

Using data from only one satellite, LANDSAT-1, it does not 
appear that the Texas coastal zone could be monitored on a seasonal 
basis After two years of collecting data each eighteen days from 
LANDSAT-1 3 imagery of Good resolution and 0% cloud cover has been 
collected only between December and May For the primary test site 

3, there have been only three Good quality images It is quite 
disappointing that no late summer-early fall imagery is available, 
because this is the period for the optimal growth and greatest a- 
real extent of submerged grassflats and vjetland vegetation It 
IS hoped that the more frequent imagery collection with two 
satellites, LANDSAT-1 and LANDSAT-2, and that The shortening of 
interval coverage to nine days, will increase the likelihood of 
collecting Good cloud-free imagery between June and November 
^ ico^ 2.*t “tbs BEG 2L'^d.2.cs.Tsci 

certain unvegetated land-water boundaries can be defined fairly 
easily in Band 7 With one date of imagery it was not immediately 
possible to define those land-water boundaries located in highly 
vegetated areas 
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TABLE 1 


LANDSAT COVERAGE AT TEXAS WATER DEVELOPMENT BOARD 

JUNE 1975 


SITE 2 

Index No 

Scene No 

Digital 

2 

1037-16244 


9 

1073-16244 


23 

1127-16260 


p. ^ 

-t r* -> 4^ 


0 / 

iiou-ioxa'T 

Imagery 

9 

1073-16244 


21 

1126-16201 


22 

1127-16253 


85 

1289-16254 


86 

1289-16261 

SITE 3 

Digital 

23 

1127-16260 


45 

1146-16314 

Imagery 

45 

1146-16314 


86 

1289-16261 

SITE 4 

Digital 

45 

1146-16314 


46 

1146-16320 

Imagery 

45 

1146-16314 


58 

1182-16315 

SITE 5 

Digital 

46 

1146-16320 


47 

1146-16323 

Imagery 

58 

1182-16315 


59 1182-16322 

Other Imagery On Coast 
20 1126-16195 


Date 

Tape No 

Comment 

8/29/72 

ER014 

Top 

10/4/72 

EROOl 

Top 

11/27/72 

ER025 

All 

1/19/73 

ER013 

nair 

10/4/72 

EROOl 

Top 

11/26/72 


Almost All 

11/27/72 


Top 

5/8/73 


Top 

5/8/73 


All 


11/27/72 

12/16/72 

ER025 

ER028 

Part 

All 

12/16/72 

5/8/73 

ER028 

All 

Almost All 

12/16/72 

12/16/72 

ER028 

ER048 

Top 

All 

12/16/72 

1/21/73 

ER028 

Top 

Bottom 

12/16/72 

12/16/72 

ER048 

ER029 

Top 

All 

1/21/73 

1/21/73 


Top 

Bottom 

11/26/72 


SE 
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TABLE 2 


SCENES OF COASTAL ZONE, 20% OR LESS CLOUDS 



OID 

Micro No 

Site 2 

1703-16175 

2034-16200 

10026/1037 

2-10002/0231 

Site 3 

1614-16761 

2034-16200 

1209-16261 

1703-16175 

1578-16264 

1505-16230 

2051-16140 


Site 4 

1486-16173 

1504-16171 

1522-16165 

1703-16175 

1936-16034 

2051-16140 

10018-0265 

10018/0872 

10019/0608 

10026/1037 

1- 10034/0216 

2- 10002/0442 

Site 5 

2070-16203 

2034-16205 

2-10003/0365 

2-10002/0233 

Area North 
of 2 

1504-16165 

1576-16152 

1882-16033 

1882-16060 

1936-16034 

10018/0871 

10002/1434 

10033/0017 

10033/0018 

1-10034/0216 

N 1/2 between 
2 and 3 

1703-16175 

2051-16140 

10026/1037 

2-10002/0442 

S 1/2 between 
2 and 3 

1505-16230 

1901-16110 

1703-16175 

10018/0856 

10033/0842 

10026/1037 

Between 

3 and 4 

Between 

4 and 5 

1614-16261 

1452-16293 

1974-16133 

1452-16293 

1758-16221 

1740-16225 

2034-16202 

1974-16135 

2070-16203 

10022/1602 

10016/0669 

1- 10036/0292 

10016/0669 

10028/0122 

10027/1116 

2- 10002/0232 

1- 10036/0293 

2- 10003/0365 



Cloud 


Lat 



Date 

Cover 


LonK 


QUAD 

6/26/74 

10 

28 S7N 

95 

BOW 

GGPG 

2/25/75 

0 

28 50N 

97 

30W 

GGGG 

3/24/74 
2/25/75 
6/ 8/73 
6/26/74 
2/21/74 
2/10/73 
3/14/75 






11/21/73 

0 

28 42N 

9a 

22W 

-GGG 

12/ 9/73 

20 

28 42N 

94 

25W 

GPGG 

12/27/73 

10 

28 49N 

9a 

21W 

-GGG 

6/26/74 

10 

28 57N 

95 

SOW 

GGPG 

2/14/75 

20 

28 56N 

94 

24W 

GGGG 

3/14/75 

0 

28 53N 

95 

36W 

FGFF 

4/ 2/75 

20 

26 04N 

97 

44W 

GFGG 

2/25/75 

0 

25 58N 

97 

BOW 

FFGG 

12/ 9/73 

10 

30 08N 

94 

OOW 

PGGG 

2/19/74 

0 

28 55N 

94 

16W 

GGGG 

12/22/74 

0 

30 16n 

94 

OOW 

GFFG 

12/22/74 

10 

28. 50N 

94 

24W 

GFFF 

2/34/75 

20 

28 56N 

94 

?4W 

GGCG 

6/26/74 

10 

28 57N 

95 

BOW 

GGPG 

3/14/75 

0 

28 53N 

95 

36W 

FGFF 

12/10/73 

0 

28 45N 

95 

48W 

PGPP 

1/10/74 

10 

28 46N 

95 

51W 

PF-F 

6/26/74 

10 

28 57N 

95 

BOW 

GGPG 

3/29/74 

10 

28 BON 

97 

13W 

GGGG 

10/18/73 

10 

27 28N 

97 

31W 

GGPG 

3/24/75 

0 

28 53N 

97 

20W 

FGGG 

10/18/75 

10 

27 28N 

97 

31W 

GGPG 

8/20/74 

10 

27 24N 

97 

37W 

PGPG 

8/ 2/74 

20 

27 22N 

97 

39W 

GGGG 

2/25/75 

0 

27 24N 

97 

27W 

FFGG 

3/24/75 

10 

27 26N 

97 

44W 

FGFG 

4/ 2/75 

20 

26 04N 

97 

44W 

GFGG 
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3.2.2 Examination of Automatic Data Processing (ADP) 

Softv?are 

In order to accomplish the task "Preliminary examina- 
tion of ADP software in test site 3" (Appendix B) undertaken 
by the Texas tialer Development Board (TV/DB) in LAKDSAT in- 
^/23^90j j.'t ’ ^s.s fiLT’S'fc riSC0SS2.]!?y' *to 
several computer systems on the UKIVAC 1106 EXEC 8 configuration 
in use at TWDB Three such systems were used, each was 
acquired by the TRDB from NASA/JSC during the last two 
years for the Texas Natural Resources Information System 
(TNRIS) The principal system employed vras LARSYS-ISOCLS, 
an amalgamation of LARSYS version 2 0 and of ISOCLS, an 
iterative clustering, procedure developed at NASA/ JSC LARSYS 

v?as one of the earliest operational computer systems to 
employ patrern recognition techniques in the analysis of 
multispectral scanner data This system was developed 
at Purdue University's Laboratory for Applications of Remote 
Sensing (LnRS) and was converted for UIvIVAC by Lhe Ear lu 
O bservation Division of NASA/ JSC The other two computer 
systems used in the study were the Detection and Mapping (DAM) 
package, designed by the Earth Observations Division of NASA/ 

JSC to detect and map surface water, and ASTEP, the Algorithm 
Simulation Test and Evaluation Program developed by the Mission 
Planning and Analysis Division of NASA/ JSC. 

Implementation of the above systems at TWDB required 
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the addxtion of new subroutxnes and the modxfxcatxon of 
others (Appendxx D) A sectxon was added to LARSYS-ISOCLS 
to enable xl to process LANDSAT bulk data tapes Mxssxng 
subroutxnes (x e., system subroutxnes at NASA/ JSC but not 
at TWDB) were added and other subroutxnes modxfxed to 
conform to operatxons at TWDB. FORTRAN problems xnvolvxng 
NTRAN I/O handlxng of bulk data tapes were encountered and 
corrected Due to the very large sxze of the systems (LARSYS- 
ISOCLS contaxns over 125 separate subroutxnes), several 
mxnor programmxng bugs have developed sxnce the xnxtxal 
xmplementatxon perxod Such occurrences ^7ere expected xn 
the xmplementatxon of the systems and are bexng corrected 
as they are encountered 

The xnxtxal testxng and evaluatxon of the varxous class- 
xfxcatxon packages xs bexng conducted xn the Austwell 
Quadrangle (USGS 7 5 mxnute topographxc serxes) wxthxn test 
sxte 3 (Ixgure 3) Both dxgxtal tapes and xmagery for the 
Austwell Quad were avaxlable xn the TNRIS remote sensxng 
library for one LANDSAT scene, 1146-16314, dated 16 Decem- 
ber 1972 The TNRIS also maxntaxns complete meteorologxcal 
data fxles for Texas These were examxned to establxsh that 
no unusual raxnfall had occurred xn the area wxthxn 15 days 
prxor to the txme of the LANDSAT overpass The NOAA Weather 
Statxon xn the area xs located at Vxctorxa, approxxmately 
25 mxles from the sxte, and some weather data xs also avaxl- 
able from Port O'Connor, Poxnt Comfort, Refugxo, and Rockport 
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Figure 3 USGS 7 5 minute topographic maps 

overlapping test site 3, San Antonio 
Bay area 


(Appendix E) 

A gray scale map of the test site was generated for 
each of the four channels using the LARSYS, DAM, and ASTLP 
programs (Figure 4) These gray scale maps were then 
compared with each other and with the following supportive 
data (1) a USGS 7 5 minute topographic map (Austwell 
Quad, dated 1952), (2) a land use map of the Fort Lavaca Area 
available from the Bureau of Economic Geology (McGowen et al , 
in press), and (3) aerial photography of the Austwell Area flown 
by NASA for this investigation Due to the complexity of the 
water features in test site 3 (bay, reservoirs, lakes, etc ), 

It was decided to use the DAM package to classify water 
in the area and to display the results at the scale of 
1/24,000 (Figure 5) Information from this map was then 
overlaid on a light table and transferred to one of the gray 
scale maps generaxed by LAP^YS 

At this time a certain inconvenience was noted The 
Ausxwell test site was contained partially on tape 3 of 
the scene and partially on tape 4 To alleviate this situa- 
tion, a program was written to merge sections across two 
LANDS AT data tapes (Appendix F ) Thus data for any site, 
overlapping on two tapes and less than 810 pixels wide, could 
be merged and then processed from a single tape 

After noting the complexity of the spectral response 
in the study area and the irregularity and variability 
of its features, it was decided to experiment with classifying 
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Figure 5 

A water etass^■f^cat^on of the Austwetl area 
us^ng the DAM paahxge and generated at a 
soate of 1 /M )000 
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a small section from the lower left-hand corner of the 
Austv7ell Quad (Figure 3 ) LARSYS-ISOCLS was used as the 
main programming tool, with help from the other two systems 
as appropriate Cluster maps of a small section (60 x 110 
pixels) of the test site generated by ISOCLS are shown in 
Figure 6 Maps produced by ISOCLS and ASTEP were found to 
be quite similar For both systems, the map combinjng all 
four channels seemed to produce the most detail and thus was 
selected for use in the following analysis 

Training fields and test fields were selected from the 
cluster map generated by ISOCLS in order to produce a blind 
classification of the area (i.e , data is not correlated 
with ground truth until after classification) Statistics 
for the training fields were then generated with the LARSYS 
STAT processor In using the LARSYS SELECT processor to 
choose the best combination of channels for classification, 

9. W3S 6'^COUPT0P6d. GU9 *fco BV 2.T1 T^0 

overlay strucxure All four channels were used together 
prior to correcting this problem Using the LARSYS CLASSIFY 
and DISPLAY processors, a classification map of the small 
section was produced, and the performance of the training 
and test fields were evaluated by the DISPLAY processor 
(Figure 7 ) Accuracy of both training and test field class- 
ification has so far exceeded 90 percent 
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F%gure 6 

Afi ISOCLS map of the Southwest corner of the 
Ausfwett guadrangte AVL four channels were 
used Note that Itne 208 ts a had scan l%ne 
and accounts for clusters 5 through 10 
(symbols 5 through 9 and A) 
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TOTAL NUMBER OF ^jAMHULD POUITB 
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TOTAL POTNTS IN EACH CLASS 
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classification SUmHARY by TEST CLASSES 

NO oFi samples classified into 
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Overall performance a 97.8 
Average performance by class » 99,3 
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A comparison of the blind classified section and the 
original ISOCLS map of the same area showed them to be 
nearly identical in the basic clusters Also, feeding 
the ISOCLS statistics directly into the CLASSIFY and DISPLAY 
processors without using training fields produced equally 
high test field classification accuracy It should be noted, 
hoyfever, that these high test field classification acciaracies 
vrere obtained vathout comparing the results with traditional 
image interpretation and field verification Thus, these 
results may only indicate the internal consistency of the 
various classification algorithms used (eg, clustering 
vs maximum liklihood classification training on clustered 
fields) Comparison of the classification results with 
traditional image interpretation and field verification of 
the classification has not yet been done because of staffing 
changes in the Texas Parks and Wildlife Department (TPWD) and 
Bureau of Bconomoc Geology (BFG) Conrelation with image 
interpretation and field checking is planned for September 
Thus far the following results have been achieved (1) 
three multispectral scanner classification packages have 
been implemented on the TWDB computer facilities and each 
has been modified, tested, and debugged, (2) several classifi- 
cation schemes (LARSYS-ISOCLS, DAM, ASTEP) have been explored 
in part of test site 3 based upon clustering and training 
field techniques And, (3) good preliminary classification 
results using these schemes have been achieved with above 90 
percent accuracy without correlation with ground truth 
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3 3 RecommendatJ-on for a Cost-Benefit Strategy to Evaluate 
a LANDSAT-Based Inventory and Monitoring System 

331 Role of Cost-Benefit in this Inves Ligatxon 

This LANDSAT investigation potentially is one step in 
the development of an operational system for- delivering LANDSAT- 
derived information products on land and water feaiures to 
decision-makers in the slate government, and eventually, to 
the private sector of Texas Two important objectives of 
this investigation are 1) to develop the capability within 
state government to produce LANDSAT- derived products and 
2) to evaluate a few of these information products used as tools 
for solving management problems Because the scope of the 
investigation is limited to the coastal region the evaluation 
of satellite data is restricted to those agency programs 
with concerns in the coastal zone 

One method of evaluating information products from 
satellite data is the cost-benefit analysis The purpose 
of this section is to propose some design alternatives \\hich 
would ensure the appraisal of not only the technical feasi- 
bility but also the costs and value of supplying such satel lite 
data to state agencies Within the context of this LANDSAT 
investigation, the evaluation of the costs of producing infor- 
mation and also the value of satellixe information ro coastal 
zone decision-makers in the state is the particular task of 
cost-benefit As cost- benefit analyses can be lengthy in- 
vestigaxions of data specification and choice of analytical 
methods, and as the project contract allocates no funds 


- 27 - 






explicity for performing such an analysis , it is important to 
assess the possible depth of a cost-benefit in this prowled 

The follovfing is a discussion of the types of benefits v/hich 
could accrue to various state agencies if satellite data eire 
used and a notion of the time and costs that different kinds 
of evaluation v/ould entail 

At the outset, it is important to emphasize that the 
development costs of the project will not be evaluated per 
s^ as part of the costs (or benefits) of supplying satellite 
data to the state These costs are already sunk in th^ sense 
that they are already committed to the project On the other 
hand, it is possible that a similar project might need to be 
undertaken for land and water features outside the coastal 
area, and perhaps the development costs of the LANDSAT pro- 
ject could be used to evaluate whether or not such an 
investigation should be undertaken 

In the following discussion, thougn, it snould necome 
obvious why system costs need to be documented This is a 
crucial aspect of the design of the project 

For purposes of discussion, the benefits of the LANDSAT 
project can be broken into two categories These can be 
usefully dubbed the "cost- savings" benefits and the "new 
information" benefits Notice that the benefits have to 
do with the value of the information to decision-makers 
Information on physical features has no meaning in a cost- 
benefit analysis unless some use is made of it by decision- 
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makers. 


The first category of benefits assumes that the value of 
information now used by agencies is worth at least the 
costs they incur in collecting it The important distinction 
i’^ this ease is t^^'e •^ssu'T^ption that the information obtained 
from satellite data is the same in quality'’ and quantity 
as that currently obtained by conventional methods In this 
context, the only distinction betv/een information products 
generated from competing sources is the costs of production 
The cost -benefit analysis then amounts to a comparison of 
costs. The nenefits or disbenefits of satellite data over 
conventional collection methods are the cost-savings or 
extra costs, respectively, of choosing to use satellite data 

Benefits (or disbenefits) from the cost-saving method 
of evaluation normally imply that there is a need for the 
specific type of information required (eg , types of features, 
accuracy of idenlificaLion, frequency of coverage, and 
timeliness of processing the data), by potential users in 
the state 

It IS possible, however, to evaluate the costs of 
acquiring certain physical information without reference 
to an application Investigation of the costs of alternatives, 
such as aerial photography or ground surveys , could be under- 
taken Such cost comparisons \rould simulate actual data needs 
in certain state agencies and could perhaps be used later on 
to evaluate the cost-savings associated with different 
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information "packages" to various agencies At this 
point. It IS important to emphasize that a basic requirement 
of this type of analysis is the cost of generating informaLion 
from satellite data Methodologies for estimating the costs 
of generating information from satellile data ana diariissad 
in Appendix G 

"New information" benefits could arise from the fact that 
satellite data will differ in kind from present data The 
synoptic character of the data or frequency of availability 
could prove invaluable to a decision-maker Thus, satellite 
data may have the potential to alter the decision-making pro- 
cess Itself In this case, the benefits would derive from the 
fact that new demands for satellite data might spring up in 
some quarters as new uses are perceived These new demands 
for satellite data might exceed the demands for previous 
information, and satellite data might replace those data 
Finally, there is the possibility that satellite data will 

be so inexpensive and/or revolutionary in its impact 

that it will induce a decision-maker to use it in areas where 

no information existed before. Ultimately, in this case, the 
demand for new kinds of information is a derived demand, for 
the value of information is only the benefit (or disbenefit) 
as it contributes to better (worse) decisions which impact 
on society or the state 

"New Information" benefits are extremely difficult to 
anticipate One can imagine having tried, twenty-five years 
ago, to anticipate the impact of the computer on society today 
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For the above reasons, i e , 1) the difficulty of 
anticipating impacts of nev? information on the decasion- 
making process, 2) the impact on society of the changed 
decision, and 3") the 1 united fund^ of the JiANDSAT, prosed , 
it is recommended that the cost-benefit evaluation concentrate 
on a cost-savings evaluation of LANDSAT- derived information 

It IS appropriate to consider what a cost-savings 
analysis would miss in the way of benefits of using satellite 
data In truth, most satellite data will probably be some- 
what different in kind from that now collected in every 
agency Thus, benefits can be artifically divided into 
four categories 1) those in which information supplied 
by satellite is the same, so that cost-savings are the 
only benefit, 2) those in which some cost-savings accrue 
from the use of satellite data, but the agency also fore- 
sees new information benefits, 3) those in "y.hic''" there ere 
little or no cost -savings, but new or added information 
benefits from satellite data are perceived and replacement 
of current collection systems seems warranted, and 4) those 
in which there are no cost-savings, and information from 
satellites is used where no information source existed 
before 

A cost-savings evaluation of an operational LANDSAT 
system will capture all of the benefits in ( 1)9 some of the 
benefits in (2), and none of the benefits in (3) 
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A fev; points should he stressed A cost assessment 
of the value of LANDSAT implies matching similar kinds of infer 
ination products v/ith those currently used by agencies As 
stated earlier, such products might perhaps be coinpJetely 
simulated Another approach might be bo conduct a survey 
of all data use in state agencies that deal wjth the 
coastal zone to select the most v/idely useful satellite 
information products to test in this investigation However, 
the approach chosen in this investigation was to select 
information products currently used and available in the 
General Land Office (biologic assemblage information on 
uses 7 5 minute quads, and land use maps at 1 125,000 
published by the Bureau of Economic Geology) as the initial 
products for testing. Uhat the above discussion on choosing 
appropriate products implxes is that current data“use may be 
difficult and time-consuming to assess, and that "new 
information" needs might be even more difficult and time- 
consuming to survey 

Even if new information needs could be assessea, an 
evaluation of the benefits of using satellite data still 
might not be a simple task 

Assume that satellite-derived information products along 
the coast were used in the oil and gas leasing process of the 
Land Office These products might have the effect of making 
leasing requirements more strenuous thus , increasing businesses 
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uncertaxnty about v/hether or not to lease, v/hich could 
discourage leasing along the coast A decline in leasing 
might mean a decline in revenues to the stale, but how much 
would revenue have declined anyway if such information had 
not been used by decision-makers'^ Again, suppose changes 
in the leasing process affect the coastal environment 
by increasing leasing in some areas and decreasing it 
in others'^ Is the fishing industry, for example, \;orse 
off or better off because of decreased or increased 
disturbance of habitat'^ Such a question might call for 
a full scale evaluation of fish habitats in the state and 
the natural and man-caused changes which have been occurring 
in them 

This example illustrates the difficulty of antici- 
pating the impact of the altered decision-making process 
on society resulting from "ne'Sf" information Such an analysis 
is beyond the scope and purpose of this investigation Therefore, 
an analysis of new information benefits will not be undertaken 
3.3 2 The Evaluation Strategy 

The design strategy for evaluating the feasibility of 
implementing an operational LANDSAT system will focus on a 
cost-savings evaluation of the' system The on^ective of this 
type of approach is to determine whether, and to what extent 
information obtained from an operational LANDSAT system is 
cheaper to produce than comparable information produced from 
non-satellite sources The assumption is made that satellites 
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and their technology will be available to potential 
users during the lifetime of a proposed operational 
system, thus, no allov/ance is made in the evaluatjon 


for the possibilities that satellite data may cease to 
be available becau.se of adTuimstrative decisions by eitlior 
NASA or the U S Congress, the ultimate funding authority 
for an operational LANDSAT system Availability of satellite 
data is an exogenously determined variable within the con- 
text of this LANDSAT project, and as such, availability of 
data is not a subject for the evaluation 

The cost-savings approach will document the difference 
in costs betv?een information products derived from saiellite 
vs non- satellite data as the benefit, in dollars saved, 
to an agency or user Since information products 
derived from satellite data will usually be some\;hat 
different in kind from the data presently used, v?e propose to 
evaluate information products derived from satellite data 
that the decision-maker finds ]ust as usable as and roughly 
"equivalent" to the information that he presently uses 
LANDSAT-derived information products that are similar to 
non-LANDSAT information products will be analyzed, rather than 
totally new types of information products, partly because 
information on the cost of producing existing products , 
such as the Bureau of Economic Geology land use maps, should 
be available 

The cost-savings evaluation will therefore focus on the 

unit costs of producing information products that are derived 
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from technologically competing data sources This approach 
will entail a careful documentation of the costs associated 


with the experimental phase of the LANDSAT pro 3 ect, an 
estimation of the costs of producing satellite derived in- 
formation products vender operalicral conditions, collection 
of data on the costs of producing non- satellite derived in- 
formation products, cost comparisons, estimates of demand 
functions for information (Appendix H) , and estimates of 
the present values of the annual streams of costs and benefits 
that will be associated v'lth the implementation of an operation- 


al LANDSAT system 

The methodologies and assumptions that are employed in 
the evaluation, as vrell as estimation procedures, are discussed 

in greater detail in Appendix 6 cost-savings evaluation 

will not only show how much implementation of an operational 

LAI^DSAT system will lower the unit costs of generating an information 

product, sued as a laf^d use map, nuc will also provide an 
estimate of benefits realized, given certain assumptions 


about the demand for information The conclusions emerging 


from a cost-savings evaluation should indicate whether 

there are pecuniary advantages to be gained by using LANDSAT 
data to generate certain types of information products 

Finally, because a cost-savings evaluation might 
prove inapplicable to this project, and because additional 
types of evaluations might prove useful, a section on the 
cost-effectiveness approach to evaluating LANDSAT information 
is included in Appendix 6 
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4 0 SIGNIFICANT RESULTS 

None 

5 0 PUBLICATIONS 

None 

n r\ T TriMO 

None 

7 0 FUNDS EXPENDED 


GENERAL 

LAND OFFICE (GLO) 



e 

Labor 

$8,084 00 


e 

Overhead 

$ 454 93 


@ 

Travel 

$ 293 85 



TOTAL EXPENDITURES FOR 

THE 1ST QUARTER 

$ 8,832 78 

BUREAU 

OF ECONOMIC GEOLOGY (BEG) 



© 

Labor 

$1,540 00 



Material & Supplies 

$ 285 00 


0 

Equipment 

$6,475 00 


@ 

Travel 

$ 0 



TOTAL EXPENDITURES FOR 

THE 1ST QUARTER 

$ 8,300 00 


Due to some accounting peculiarities resulting from 
the appropriation biennium the Bureau of Economic Geology 
transferred equipment funds into a local funds account, from 
which they have arranged to purchase the following equipment 
in September 

Accessories for B 6 L Zoom Transfer Scope 

(already belonging to the Bureau of Economic Geology) 

1 i^^53-05-12 2x map lens $163 00 
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2 #53-05-31 0 75 X map lens $163 00 

3 #53-05-72 positioning stage $150 00 

A Bausch and Lorrsh scope will also be selected in Septentber 

The Richards Corporation, Model MIM-231100 Light Table, 
self-enpporling. Elevating with 11 x MO inch illuminated 
surface, 28 to 44 inch stage elevation, manual dual film 
reel brackets, and overhead carnage with coarse and fine 
focus mechanisms to accomodate Bausch 6 Looinb's Zoom 95 
Stereoscope System . $4,950 00 

TEXAS PARKS € UILDLTFE DEPARTMENT (TPWD) 

© Labor $1,457 81 

0 Materials S Supplies $ 62 79 

@ Travel $ 141 25 

TOTAL EXPENDITURES FOR THE MONTH OF JUNE $ 1,661 85 

(we have not been billed for the months of July and August) 

TEXAS WATER DEVELOPMENT BOARD (TWDB) 

0 Labor $3,932 00 

6 Computer Cost $ 750 00 

TOTAL EXPENDITURES FOR THE 1ST QUARTER $ 4,682 00 
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CONSULTING SERVICES 


0 Office of Information Services (OIS) 

$3,2b0 was allocated in the proposal to the 
Governor's Office of Information Services which has 
since been disbanded by the Governor One or Lhe 
tasks of OIS in first work program was to assist in 
performing the cost-benefit analysis on the monitoring 
system developed during the investigation Because 
we no longer had the services of an economist in 
either the GLO or the Governor's Office, the decision 
was made to use money budgeted for OIS to plan our 
cost-benefit approach and to develop our cost account- 
ing procedures 

Pat Malm and Koren Sherrill worked as economic 
consultants on the cost-benefit design this summer 
Edward B Deakin III, the accounting consultant prepared 
the Cost i^ccounting System 

TOTAL EXPENDITURES FOR THE 1ST QUARTER $2,843 20 

0 Consulting Services Contract with Dr Robert K Holz 

TOTAL EXPENDITURES FOR THE 1ST QUARTER $2,000 00 

TOTAL EXPENDITURES FOR THE 1ST QUARTER ON THE LANDSAT 
INVESTIGATION . $28,319 83 
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8 0 DATA USE AS OF AUGUST 31, 1975 



IMAGERY 

Account #G23790 
Amount 

ccr 

Account ilG B3790 
Amount 

AIRCMFI 

Account ilG U3790 
Amount 

Value of Data 

$900 00 

$6,400 00 

$9,216 00 

Allovred 




Value Ordered 

$368 00 

n/a 

N/A 

Value Received 

$ 45 00 

N/A 

N/A 

BALANCE 

$505 00 

$6,400 00 

$9,216 00 


9 0 AIRCRAFT DATA 


None ordered during this reporting interval 
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APPENDIX A 


STATUS REPORT OF GLO/TP&WD HABITAT MAPPING 
1 June 1975 to 31 August 1975 

prepared by Paul Shank 

Map Production 

Prior to the contract period, considerable effort was erpended 
in Zoom Transfer Scope farailiarizationp training, symbology design 
and product fonrat. During this phase the Austwcll sheet was pro- 
duced. There is a continuing effort to upgrade subject presentation. 

Austwell sheet. Base map (vegetation anomalies not identified) 
was completed before the contract period. Published (photo copies 
prepared) , 

Port O'Connor sheet. Base map completed July 10. Published. 
Pass Cavallo sheet. Base map completed July 28. Not published. 
Port Aransas. In compilation. Aborted July 10. 


Compilation Procedure - Base Map 

Map base (geodetic) control is maintained by direct transfer of 
selected ptoto imagery to USGS 7%' Quadrangle. Color imfrared prints 
furnished by the General Land Office, are mounted in the Bausch and 
Lomb Zoom Transfer Scope and projected onto the USGS map at map scale 
Discounting the need for the higher po'j/ered map lenses of the ZTS to 
facilitate identification and delineation of complex areas, the IX map 
lens is relied upon to maintain spatial relationship. The IX lense 
offers a larger field of view and expedites the compilation process, 
NASA photography, film positives in color or color IR, generally of 
small scale, are used as additional reference or as primary source 
when additional coverage is necessarj'^. 

The photo imagery is analyzed and significant data selected to 
compile an updated manuscript copy on the USGS Quadrangle. 

A review is made of pertinent reference material for its appli- 
cation to the manuscript. The reviev/ includes Bureau of Economic 
Geology (biologic assemblage data). General Land Office (oil x^ells 
and pipelines), Texas Parks and Wildlife (prime nurseries, biologic 
sampling stations, commercially important reefs, dredge altered areas 
public ramps, parks). Department of Interior (Wildlife refuges), and 
National Ocean Survey (channels and GIWV7 markers). 

A final compilation copy is then prepared ia die form of a mylar 
tracing of bhe manuscript copy. Additional data such as land tracts 
(traced from GLO/BEG mylar copies) are added at this point. Symbols 
and text annotation are then applied to complete the compilation 
copy. This copy, prepared in mylar format, is reproduced in either 
photo mylar or blue line paper copy. 
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Habitat Annotation Procedure 


Vegetation anomalies are identified on the photo imagery and out- 
lined on a mylar overlay registered to the photo image. The image is 
field checked to determine dominant plant species. Following the field 
check, the information completed on the mylar overlay is drafted and 
identified on a photo my]ar copy of the base map. As of this aate,the 
following have been detenuJned germane to the identification effort. 
Amaryllis, BacchariSj t?atio , Borrichia, Carex, Gymodocea, Dlstichlio, 
grasses, Halodule, Halophila, Juncus, Monanthochle, Pliragmites, Ruppia, 
Sagittaria, Salicornia, salt cedar, Scirpus, Spartina, Suaeda, Thalaa- 
sia, Typha. 


Problem Areas 


Location of our facilities in an area of extrema humidity has had 
two major affects on our cartographic effort, 

lo Map positioning error. The USGS Quadrangle, in paper format, 
was subjected to differential expansion, , .primarily east and 
west. The expansion is as much as one quarter of an inch 
(.6 cm). At scale, this represents a ground position error 
of 500* (150 m) when the photo mylar copy of land tracts, 
prepared in Austin, is registered to the paper copy held at 
Seadrift. 

2, Zoom Transfer Scope. In early July, difficulty was exper- 
ienced in determining features and color of the photo image. 
The scope was inoperative as of July 10. The problem was 
discussed with Mr. Rex McHail of Bausch and Lorab. Following 
his instructions, the lenses inside the control module were 
examined. One lens was covered with what appeared to be a 
fungus growth. The module was then delivered to Mr. Chard, 
Bausch and Lomb representative at Austin, 
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APPENDIX B 


EXAMPLES OF PROGRAM EVALUATION AND REVIEW SCHEDULES 
(PERS) USED TO DEFINE PROJECT TASKS AND SCHEDULING 



IJiGEKD 

/Task 


a /Respoasibxli f 
b /Control 
c /Coordination 


/Tune Period EVALUATION REVIEW SCHEDULE 


FO R DESIGHIHG APPWCH FO R 
COSl-BEUEFIT ANALYSIS 


liftAfT 


i/ir 


Date 

Control Expected Date 

Date Complete Completed 


Review project objectives stated in the proposal 
and work statement and determine role of cost/bene- 
fit in this investigation 

a) Pat Kalin 

b) Peggy Haruood 

c) Wermund, Ellis, Koren Sherrill 
Investigate "what NASA wants in a cost/benefit 
analysis" 

a) Pat llalin 

b) Peggy Harwood 

c) NASA contacts at Goddard 5 JSC, Koren 

Document steps 1 and 2 

a) Pat balm 

b) Peggy Harwood 


6/13/75 


7/11/75 


pI'P 


6 / 27/75 

f/v" 


/"/7r 


4 Begin design of approach for cost/benefit 
analysis 

a) Pat lialin 

b ) Peggy Harv;ood 

c) Koren Sherrill 

5 Review design 

a) Ron Jones 

b) Peggy Harwood 

c) Pat Halm, Koren Sherrill 


7/16/75 


6 Coordinate design with technical ronitor 

a) Peggy 

b) Koren Sherrill 


7/25/75 


7 Design cost-accounting procedures and sheets 

a) Accountant 

b) Koren Sherrill 


8/15/75 


?7/7r 


8 Complete design and document for quarterly report 

a) Koren Sherrill 

b) Peggy tiarwood 

c) Pat Malm 
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Phase I a 


LEGEND 

/Taek / Time Period 

a / Responsibility 
b / Control 
c /Coordination 


EVALUATION REVIEW SCHEDULE 

for building regional base 

FOR TEST SITE 3 SAN ANTONIO BAY 


Control 

Date 


• 7 / 75 - 


Date 

Expected 

Complete 


Date 

Completed 


1 Transfer to TWDB records of investigation account 
numbers for oroenng air craft and satellite 
data from EROS Data Center 

a Peggy Harwood 
b Delores Seaton 
c Mike Ellis 

2 Decide criteria for selecting imagery (same date 
as TWDB tapes’ scale, bands, prints, colors, PR’] 
and supporting aircraft data (test sites 3,4) 

a Wermund (BEG) 
b Peggy Harv/ood (GLO) 

c Holz, Childress 

3 Inventory satellite imagery available from EROS 

at TAHU browse file 

a Wermund 
b hike Ellis 
c Peggy, Roger 

4 Order imagery from EROS Data Center, Copy to GLO 
a Roger (TWDB) 

b Mike Ellis (TWDB) 

c Wermund and Delores (copies of transactions, 
records) 

5 Index imagery and aircraft data (Mission 300) 

a Roger 

b Ml ke Ellis 

c BEG, DPC 

Wermund, Goessling, Rouse 

6 Prepare "reports" documenting data selections 
criteria and data handling procedures 

a Wermund, Ellis 
b Peggy Harwood 

















- 


7 Identify features and imagery 

a Robert finlav (BEG) 

b Peggy Harwood 

8 "Ground Truth" interpretation with aerial photo- 
graphy, coastal atlas, TPWD maps, meteorological 
and tide data 

a Finlay 
b Peggy Harwood 

9 Reviev/ interpretation and select field stations 
for field verification and change detection in 
each important feature 

a Childress 
b Peggy Harwood 

c Finlay, David Murphy (TWDB), Holz 

10 Prepare reports documenting steps 7 through 9 
including time/cost 

a Finlay, Childress 
fa Peggy Harwood 
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CO ^ 


Phase I a 

LEGE>?D 


Date 

Control Expected Date 

Date Complete Completed 

TT Obtain negatives and clean positives Copie'" of | 

USGS topo maps (1 24,000 scale) ijith State tract; 
from Highway Department (maybe) 
a Peggy Harwood 
b Finlay 

c Uatson, Waddell, Delores (requires new 

contract’/neu $) 

12 Obtain blue-line copies ot topos with State 
tracts from GLO 
a Peggy Harwood 
b Finlay 


13 Obtain base maps at 1 250,000 scale from 
Coastal Atlas series, Port Lavaca Sheet 
a BEG 
b Finlay 


14 Transfer features identified onto USGS topo base 
(1 24,000) with State tracts and onto base at 
1 250,000 scale, with legend 
a BEG 
b Finlay 


15 Compute areas of features identified 
a BEG 
b Finlay 


16 Develop criteria for selecting image product 
formats and evaluating map products 

a Peggy 
b Ron Jones 

c Finlay, purpose, use, info needs, accuracy, 
cost/time, Holz, Gosdin, Childress, Woodruff 

17 Prepare reports evaluation 1 250,000 scale map 
as an ‘■'"'entory tool to update Coastal Atlas 
series land ose "'ap, i"clud‘'''g t''ms/cost of 
prepai ation 

a Finlay 
b Peggy Harvrood 
c Holz 

18 Prepare report evaluating 1 24,000 scale maps as 
inventory tools to assist coastal leasing de- 
cisions in GLO, other selected problems, in- 
cluding time/cost of preparation 

a Peggy Harwood 
b Finlay 

c Childress Holz, Bob Clark, Woodruff 

19 Transfer completed information products (maps, 
charts, legends) to system archives 

a Roger’ 
b Mike 

c Finlay, Peggy 


/Task 


/Time Period 


/ Responsibility 
/ Control 
/ Coordination 


EVALDATIO'^ REVIEW SCHEDULE 
TO R BUILDING REGIONAL BASE FOR 
TEST SITE 3 SAN ANTONIO BAY 


Page of 


,10 





Phase la 


LEGEND 

/ Task /Time Period 

a / ResponsibilitY 
b / Control 
c /Coordination 


EVALUATION REVIEW SCHEDULE 
rOR BUILDING A REGIONAL BASE FOR 
TEST SITE 4 HARBOR ISLAND 


n hs- 


Review and modify, if necessary, criteria used 
to select imagery and supporting aircraft data 
for test site 3 
a Finlay 
fa Peggy Harwood 

c Holz, Childress 

Inventory Satellite data available from EROS 
a Roger 
fa Mike 

c Finlay, Childress 


Order imagery and supporting aircraft data, copy 
to GLO 
a Roger 
fa Mike 

c Finlay, Delores 

IndeA imagery and aircraft data for test site 4 
a Roger 
fa Mike 


Prepare reports documenting modifications (if 
any) in data selection criteria or data handling 
procedures 
a Finlay, Ellis 

fa Peggy Harwood 


Identify features on imagery, using test site 3 
as guide (signature extension) 
a Finlay 
fa Peggy 


"Ground Truth" interpretation with supportive 
data with attention to confidence in Step 6 
a Finlay 
fa Peggy 


Review interpretation and select field stations 
a Childress 
fa Peggy 

c Finlay, David Murphy (TWDB), Holz 


Prepare "reports" documenting steps 6 through 8 
including time/cost 
a Finlay, Childress 
fa Peggy 


Obtain negatives and clean positive copies of 
topos with State tracts (1 24,000) from High- 
way Department 
a^ Peggy 
fa Finlay 

c Watson, Waddell, Delores 


Control 

Date 


Date 

Eypected 

Complete 


Date 

Completed 
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I a 


LEGER) 


/ Task / Time Period 

a / ResponslbilitY 
b / Control 
c /Coordination 


EVAXtTATION REVIEW SCHEDULE 

for building a regional base for 

TEST SITE 4 HARBOR ISl AND 




Control 

Date 


Date 

Eypected 

Complete 


Date 

Completed 


II Obtain blue-line copies of tops with State 
tracts from GLO 
a Peggy 
b Finlay 


12 Obtain base map{s) at 1 250,000 scale from 
coastal atlas Corpus Christi Sneet ana 
Port Lavaca Sheef? 

a BEG 
b Finlay 

13 Transfer features identified to topo base (1 
24,000) and to 1 250,000 scale base v/ith legend 
a BEG 

b Finlay 

14 Compute areas of features identified 
a BEG 

b Finlay 


15 Review criteria for selecting product formats 
and for evaluating map products 
a Peggy 
b Ron Jones 

c Kolz, Finlay, Gosdin, Childress 

16 Prepare report evaluating 1 250,000 scale map 
format as inventory tool to update coastal atlas 
land use map, including time/cost of preparation 
a Finlay 

b Peggy 
c Holz, Woodruff 

17 Prepare report evaluating 1 24,000 map format as 

inventory tool to assist GLO coastal leasing 
CiSc 1 uci'”^3 t'^'^s/cos’L OT p^spa^at‘‘0^ 

a Peggy 
b Finlay 

c Childress, Holz, Bob Clark 

18 Transfer completed information products to 
archives 

a Roger 
b Ml ke 

c Finlay, Peggy 
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Phase I a 


LEGEND 


/Task /Time Period EVALUATION REVIEW SC'IEDULE 

a /Responsibilitv FOR BUILDING A REGIONAL BASE 

FOR TEST 

0 

n [ns- 

b /Control Silt b bUUlHhkN LAUUKA l<WDRE 

C /Coordination 

Control 

Date 

Date 

Expected 

CoiTDlete 

Date 

Completed 

1 

Reviev/ and modify, if necessary/ criteria used to 
select imagery and supporting aircraft data for 
test sites 3 and 4, dates for test site 5 
a Finlay 
b Peggy Harwood 

c Hoi 2 , Childress 




2 

Inventory satellite data available from EROS 
a Roger 
b Mike 

c Finlay, Childress 




3 

Order imagery and supporting aircraft data 
a Roger 
b Mike 

c Finlay, Delores 




4 

Index imagery and aircraft oata for test site 
a Roger 
b Mike 




5 

Prepare reports documenting modification (if any) 
in data selection criteria or data handling 
procedures 
a Finlay, Ellis 

b Peggy Harwood 




T~ 

Identify features on imagery, using test sites 
3 and 4 as guide (signature extension) 
a Finlay 
b Peggy 




7 

"Ground Truth" interpretation with supportive 
data, and with attention lo confidence in Step 6 
a Finlay 
b Peggy 




8 

Review interpretation and select field stations 
a Childress 
b Peggy 

c Finlay, David Murphy (TUDB), Holz 




9 

Prepare "reports" documenting steps 6 through 8 
including time/cost 
a Finlay, Childress 
b Peggy 




10 

Obtain negatives and clean positive copies of 
topos with State xracts (1 24,000) from Highway 
Department 
a Peggy 
b Finlay 

c Watson, Waddell, Delores 
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n 


12 


13 


14 


15 


16 


17 


18 


Obtain blue-line copies of topos vnth State 
tracts from GLO 
a Peggy 
b Finlay 


Obtain base mapCs) at 1 250s000 scale from 
Coastal Atlas Corpus Chnsti Sheet and Port 
Lavaca Sheet’ 
a BEG 
b Finlay 

Transfer features identified to topo base (1 
24,000) and to 1 250,000 scale base vnth legend 
a BEG 
b Finlay 


Compute areas of features identified 
a BEG 
b Finlay 


Review criteria for selecting product formats 
and for evaluating map products 
a Peggy 
b Ron Jones 

c Holz, Finlay, Gosdin, Childress 

Prepare report evaluating 1 250,000 scale map 
format as inventory tool to update coastal atla 
land use map, including cime/cost of prepara- 
tion 

a Peggy 
b Finlay 

c Childress, Holz, Bob Clark 
Pi epare report evaluating 1 ?4,000 map format a 
inventoij tool to asSiSt CIO coastal leasTg 
oecisioiij, mcluuing time/cost of p cparat’O" 
a Peggy 
b Finlay 

c Childress, Holz, Bob Clark 
Transfer completed information products to 
archives 
a Roger 
b Mike 

c Finlay, Peggy 


Date Complete Completed 
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Phase I a 


Legehd 

/Task / Time Period 

a /Respon3j.bi.li.ty' 
b /Control 
c /Coordination 


EVALUATION REVIEW SCHEDULE 
rOR build I MG A REGIONAL BASE TOR TEST 

sTtFz west GALVESTON BAY 


1 (t5- 

Date 


Control Expected Date 

Date Complete Completed 


1 

Reviev/ and modify, if necessary, criteria used t 
Select imagery and supporting aircraft data for 
Test site b, dates for test site 2 
a FinlcO' 
b Peggy Hanjood 

c Holz, Childress 

ol 



2 

Inventory satellite data available from EROS 
a Roger 
b Mike 

c Finlay , Childress 




3 

Order imagery and supporting aircraft data, copy 
to GLO 
a Roger 
b Mike 

c Finlay, Delores 




4 

Index imagery and aircraft data for test site 2 
a Roger 
b Mike 




5 

Preoare reports documenting modifications (if 
any) in data selection criteria or data handl- 
ing procedures 
a Finlay, Ellis 

b Peggy Harwood 




b 

Identify features on imagery, using test sites 
3-5 as guide (signature extension} 

0 Finlay 
b Peggy 




7 

"Ground Truth" interpretation with supportive 
data with attention to confidence in Step 6 
a FinlSjf 
D Peggy 




8 

Review interpretation and select field stations 
a Childress 
b Peggy 

c Finlay, David Murphy (TVIDE), Holz 




9 

Prepare "reports" documenting steps 6 through 
8 including time/ cost 
a Finlay, Childress 
b Peggy 




lU 

Obtain negatives and clean positive copies of 
topos with Szate tracts (1 24,000) from High- 
way Department 
a Peggy 
b Finlay 

c Watson, Waddell, Delores 
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LEGEND 


I a 


/Task / Time Period 

a / Responsibility 
b / Control 
c /Coordination 


EVALUATION REVIEW SCHEDULE 

for building a regional base for test 


SITE 2 WEST GALVESTON BAY 


Tins' 


Control 

Date 


Date 

Expected 

Conrolete 


II Obtain blue-line copies of topos with State 
tracts from GLO 
a Peggy 
b Finlay 


12 Obtain base map(s) at 1 250,000 scale from 

COSS'ts'* 2^'*SS CO’^piiS Pfirl* 

Lavaca Shut’ 
a BEG 
fa Finlay 

13 Transfer features identified to topo base {1 
24,000) and to 1 250,000 scale base with legend 
a BEG 

b Finlay 


14 Compute areas of features identified 
a BEG 
b Finlay 


Date 

Completed 


15 Review criteria for selecting product formats 
and for evaluating map products 
a Peggy 
b Ron Oones 

c Holz, Finlay, Gosdin, Childress 

16 Prepare report evaluating 1 250,000 scale map 
format as inventory tool to update Coastal Atlas 
land use map, including time/cost of preparation 
a Finlay 
b Peggy 

c Holz, Woodruff 

17 Prepare report evaluating 1 24,000 map format as| 
inventory tool to assist GLO coastal leasing 
decisions, including time/cosi of preoaration 
a Peggy 
b Finlay 

c Childress, Holz, Bob Clark 

18 Transfer completed information products to 
archives 
a Roger 
b Mike 

c Finlay, Peggy 
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LEGEMD 


Phase I a 


/ Task / Time Period EVALUATION REVIEW SCHEDULE 

a / Responsibility FO R BUILDING A REGIONAL BA SE FOR TEST 

b / Control SITE I ENTIRE TEXAS COASTAL STRIP 

c / Coordination 

Control 


Date 

Exoected Dare 


Date Complete Completed 

1 Revie\/ and modify, if necessary, criteria used to| 

select imagery and supporting aircraft data for 
test sites 3, 4, 5, 2 
a Finlay 
b Peggy 

c Kolz, Childress 


2 Inventory satellite data available from EROS 

a ROyei 

b Mike 

c Finlay, Childress 


3 Order imagery and supporting aircraft data 
a Roger 

b Ml ke 

c Finlay, Delores 

4 Index imagery and a’rcraft data for test site 1 
a Roger 

b Ml ke 


5 Prepare reports documenting modifications (if 
any) in data selection criteria or data handling 
procedures 
a Finlay, Ellis 
b Peggy 


6 Identify features on imagery, using test sites 
3, 4, 5, 2 as guide (signature extension) 

a Finlay 
b Peggy 

7 "Ground Truth" interpretation 
a Childress 

b Peggy 


8 Review interpretation 
a Childress 
b Peggy 

c Finlay, David Murphy (TUDB) 


9 Prepare "reports" documenting steps 6 through 8 
a Finlay, Childress 
b Peggy 


10 Review map product evaluation, including time/ 
cost data for 1 250,000 and 1 24,000 scale maps 
to determine if some or all of steps 11-17 can/ 
or should be attempted 
a Peggy 
b John Gosdin 
c Ron Jones, Finlay 
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Phase I a 


LEGEND 

/ Task /Time Period 

a / Responsibility 
b / Control 
c /Coordination 


EVALUATION REVIEW SCHEDULE 
FOR BUILDIM6 A REGIONAL BASE FOR TEST 
SITE 1 ENTIRE TEXAS COASTAL STRIP 




Control 


Date 

Expected Date 


11 


12 


13 


14 


15 


16 


17 


18 


Obtain negatives and clean positive copies of 
topos vnth State tracts (1 24,000) from Highway 
Department 
a Peggy 
b Finlay 

c Watson, Waddell, Delores 

Obtain blue-line copies of topos with State 
tracts froiii GtO 
a Peggy 
b Finlay 


Obtain base map(s) at 1 250,000 scale from 
remaining Coastal Atlas 
a BEG 
b Finlay 


Transfer features identified to topo base (1 
24,000) and to 1 250,000 scale base with legend 
a BEG 
b Finlay 


Compute areas of features identified 
a BEG 
b Finlay 


Prepare report evaluating 1 250,000 scale map 
format as inventory tool to update coastal 
atlas land use map 
a Finlay 
b Peggy 

c Holz, Woodruff 

Prepare report evaluating 1 24,000 map format 
as inventory tool to assist GLO coastal leasing 
decisions 
a Peggy 
b Finlay 

c Childress, Holz, Bob Clark 
Transfer completed information products to 
archives 
a Roger 
b Hi ke 

c Finlay, Peggy 
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Phase I b 


LEGEND 

/Task /Time Period 

a / Responsibility 
b / Control 
c /Coordination 


EVALWTION REVIEW SCHEDULE 
FOR PREuIUlNARY EXAMINATION 


SOFTWARE IN TEXT SITE 3 


OF ADP t>RRFT 7/7r 

- SAN ANTONIO BAY 
Date 


Control Expected Date 

Date Complete Completed 

1 Inventory existing LANDSAT tapes in TIJDP Library r ' ^ j“" 

a David Murphv 
b Hike 


2 Inventory existing conventional algorithms in TWDl; 
Library for classifying LWioiftT aaia 

a David 
b MiPe 

3 Provide interpretation references {supportive 
data) to computer operators for site 3 

a Peggy 
b Ml he 

c Wermund, Holz 

4 Acquire meterological and tide data foi datesj 
times of LANDSAT tapes (from TUDB’) 

a David or Bill Hupp 
b Peggy 

c Roger, Wermund, Childress, Rouse 

5 Provide field trip and interpretive guide to 
orient participants to test site 3 

a Holz 
b Peggy 

c Vlerniund, Childress 

6 Perform preliminary classification on existing 
data with conventional algorithms 

a David Murphy 
b Ml ke 


7 “Ground Truth" and refine classification with 
supportive data 

a Da'nd, Bill Hupp 
b M.Is 

c Wermund, Childress, Peggy 

8 Prepare reports evaluating and documenting qual- 
ity of tapes, algorithm performance and any new 
procedures implemented 

a MiPe, David 
b Peggy 
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Phase I b 


LEGEND 

/ TaeV / Time Period EVALUATION EEVIEV SCHEDULE 

a /Responsibility FOR EXAMINING ADP SOFTVfARE 

b /Control FOR TEST SITE 3 

c /Coordination 


1 Decide criteria for selecting LANDSAT tapes 
a David Kurphy (TIJDB) 
b Peggy 

c Mike Ellis, Rouse/Schell, Wermund (Phase la) 


2 Inventory satellite data available from EROS 
a Roger 
b Ml kp 
c Wermund 


3 Order tapes from EROS 
a Roger 
b Ml ke 
c Delores 


4 Index tapes 
a Roger 
b Ml ke 

c Rouse/Schell (reviei/ procedures) 


5 Prepare "reports" documenting data selection 
criteria and data handling procedures 
a Hike Ellis, Roger, David 
b Peggy 


6 Acquire supportive data to assist classification 
(imagery, aerial photos, BEG and TPUD maps, tide 
& meteorlogical data) 

a Bill Hupp 
b David 

c Finlay, Peggy, Childress 

7 Perform •'^eature classification 
a Davi d 

D M1K6 

c Rouse & Scnell 

8 "Ground Truth," and refine classification vnth 
supportive data 

a David, Bill Hupp 
b Mike 

c Finlay, Childress, Peggy 


9 Reviei; classification and perform field observa- 
tions at field stations 

a Childress 
b Peggy 
c Finlay 

10 Prepare reports documenting steps 7, 8 and 9 
a David, Childress 

b Peggy 




Date 


Control Expected Date 

Date Complete Completed 
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Phase I b 


LEGEND 

/ Task / Time Period 

a / Responsibility 
b / Control 
c /Coordination 


EVALFATION EEVIEk' SCHEDULE 
FOR EXAMINING ADP SOFTWARE FOR 


Control 

Date 


IbffR F r 


Date 

Expected 

Cofoleta 


Register LAHDSAT scenes to 1 250,000 and 1 24,00 
scale map bases 
a David 
b Hi I e 
c Rouse/Schell 

"Overlay" Test site boundaries and State tracts 
on classified portions of scenes 
a David 
b Hi he 
c Rouse/Schell 

Compute areas of features classified in each 
test site, map area or state tract 
a Davi d 
b Hi ke 
c Rouse/Schell 


Display classified features at 1 250,000 and 
1 24,000 scales with display boundaries same 
as map bases, legend 
a David 
b Hike 

Develop criteria for selecting computer product 
formats, and for evaluating products 
a Peggy 
b Ron Jones 

c Mike Ellis, Rouse, Gosdin, Longley, Childres; 

Prepare leports evaluating computer products 
as users 

a Finlay, Peggy 
b Hike 



Phase I b 


LEGEKD 

/ Task / Tltiie Period 

a / ResponBlbillty 
b / Control 
c /Coordination 


EVALUATION REVIEW SCHEDULE 
FO R EXAHIHIN6 ADP SOFTWAR E FOR 
TEST SITE 4 - HARBOR ISLAND 


Date 


Control Expected Date 

Date Complete Completed 

1 Review criteria for selecting LANDSAT Tapes r ^ 

a David 
b Mike 

c Rouse/Schell, Finlay 


2 Inventory satellite data available from EROS 
a Roger 
b Mire 
c Finlay 


3 Order tapes from EROS 
a Roger 
b Ml ke 
c Delores 


4 Index tapes 
a Roger 

b Mike 

c Rouse/Schell (review procedures) 

5 Prepare "reports" documenting data selection 
criteria and data handling procedures 

a David, Mike Ellis, Roger 
b Peggy 


6 Acquire supportive data to assist classification 
(imagery, aerial photos, BEG and TPWD maps, tide 
& meteorlogical data) 

a Bill Hupp 
b David 

c Finlay, Peggy, Childress 

7 Perform feature classification with attention 
to extending signatmes from test site 3 

a David 
b Mike 

c Pcuse t Sche'' l 


8 "Ground Truth," and refine classification with 
supportive data 

a David 
b Ml ke 

c Finlay, Childress, Peggy 

9 Review classification and perform field opera- 
tions at field stations 

a Childress 
b Peggy 
c Finlay, David 


10 Prepare reports documenting steps 7, 8, and 9 
a David, Childress 
b Peggy 
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Phase I b 


LEGEHD 

/Task / Time Period EVALUATION REVIEW SCHEDULE 

"a TResponsibillty TO R EXAHIillNG ADP SOFTIWRE FOR 

b / Control test SITE 4 - HARBOR ISLAND 

c / Coordination 

Control 

Date 


bgFlFT y/73- 
Date 

Expected Date 
Complete Completed 


11 


12 


13 


14 


15 


16 


17 


Register LANDSAT scenes to 1 250,000 and 1 24, 

000 scale map bases 
a David 

b Hike 
c Rouse/Schell 

"Overlay" Test site boundaries and State tracts 
on classified portions of scenes 
a Ddv i d 
b Ml ke 
c Rouse/Schell 

Compute areas of features classified in each 
test site, map area or state tract 
a David 
b Hike 
c Rouse/Schell 

Display classified features at 1 250,000 and 

1 24,000 scales with display boundaries same 
as map bases, legend 

a David 
b Hike 

Review criteria for selecting computer product 
formats, and for evaluating pi oducts 
a Peggy 
b Ron Oones 

c Mike Ellis, Rouse, Gosdin, Longley, Childres 

Prepare reports evaluating computer products 
as users 

a Finlay, Peggy 
b Ml ke 


Transfer completed products to archives 
a Roger’ 
b Ml ke 

c David Peggy 
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Phase I b 


LEGEHD 

/Task /Time Period EVALFATION HEVIEW SCHEDULE 

■TTllespo^sibilltv FOR EXAMINING ADP SOFTWARE FOR TEST 

b / Control SITE 5 - SOUTHERN LAGUNA MADRE 

c / Coordlnatioti 

Control 

Date 

I Review criteria for selecting LANDSAT Tapes 

a David 
b Mike 

c Rouse/Schell, Finiay 


bf?/IFT yy/yr 
Date 

EypecLed Date 

Complete Completed 


Inventory satellite data available from EROS 
a Roger 


Order tapes from EROS 
a Roger 
b Ml Fe 
c Delores 


Index tapes 
a Roger 
b MiFe 

c Rouse/Schell (review procedures) 

Prepare "reports” documenting data selection 
criteria and data handling procedures 
a Hike Ellis, Roger, David 
b Peggy 


Acquire supportive data to assist classification 
(imageiy, aerial photos, BEG and TPWD maps, tide 
& meteorlogical data) 
a Bill riupp 
b David 

c Finlay, Peggy, Childress 

Perform feature classification vnth attention to 

extending signatures from test site 3 and 4 

a David 

b Ml ke 

c Rouse & Schell 

"Ground Truth,” and refine classification with 
supportive data 
a David 
b Ml ke 

c finlay, Childress, Peggy 

Review classifications and perform field obser- 
vations at field stations 
a Childress 
b Peggy 
c Finlay, David 



10 Prepare reports documenting steps 7, 8 and 9 
a David, Childress 
b Peggy 
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Phase I a 


LEGEND 

/Task / Time Parlod 

a / ReBponsibilitv 
b / Control 
c /Coordination 


EVALITATION REVIEU SCHEDULE 
FO R EXAMIHIH6 ADP SOFTimE FOR 

TEST SITE 5 - SOUTHERN LAGUNA I4ADRE 


tRPFT 7/75" 


Control 

Date 


Date 

Expected 

Complete 


Date 

Completed 


11 Register LANDSAT scenes to 1 250,000 and 1,24,00 
scale map bases 

a David 
b MiLe 
c Rouse/ Schell 

12 "Overlay" Test site boundaries and State tracts 
on classified portions of scenes 

b MiPe 
c Rouse/Schell 

13 Compute areas of features classified in each 
test site, mao area or state tract 

a David 
b Mike 
c Rouse/Schell 

14 Display classified features at 1 250,000 and 
1 24,000 scales with display boundaries same 
as map bases, legend 

a David 
b Mike 

15 Review criteria for selecting computer product 
formats, and for evaluating products 

a Peggy 
b Ron Jones 

c Mike Ellis, Rouse, Gosdin, Longley, Childres 

16 Prepare reports evaluating computer products 
as users 

a Finlay, Peggy 


17 Transfer completed products to archives 
a Roger’ 
b Mike 
c David, Peggy 
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Phase I b 

LEGEND 

/Ta^ / Time Eerlod EVALUATION REVIEW SCHEDULE 

a / Responeibllity FOR EXA111NING ADP SOFTUARE FOR 

b / Control TEST SITE 2 - UEST WEVESTON BAY 

c /Coordination 


'bPOFT 


Date 


Control Expected 

Date Complete 


2 Inventory satellite data available from EROS 
a Roger 


3 Order tapes from EROS 
a Roger 
b Hike 
c Del ores 


4 Index tapes 
a Roger 
b Mike 

c Rouse/Schell (i eview procedures) 


5 Prepare "reports" documenting data selection 
<fntena and data handling procedures 
a Hike Ellis, Roger, David 
b Peggy 


1 Review criteria for selecting LANDSAT 
Tapes 
a David 
b Mike 

c Rouse/Schell, Finlay 


7/?r' 


Date 

Comnleted 


6 Acquire supportive data to assist classifica- 
tion (imagery, aerial photos, BEG and TPWD maps, 
tide & meteorlogical data) 

a Bill Hupp 
b David 

c Finlay, Peggy, Childress 

7 Perform feature classification inth attention to 
extending signatures from test sites 3, 4, and 5 
a Dav d 

b Hike 

c Rouse & Schell 


8 "Ground Truth," and refine classification with 
supportive data 
a David 
b Mike 

c Finlay, Childress, Peggy 


9 Review classification and perform field obser- 
vations at field stations 

a Childress 
b Peggy 
c Finlay, David 

10 Prepare reports documenting steps 7, 8 and S 
a David, Childress 

b Peggy 
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Phase I b 


LEGEND 


/.^ask /Time Period 

a / Responsibilit:v 
b / Control 
c / Coordxnation 


EVALITATION REVIEW SCHEDULE 
rO R EXAHIHING flPP SOFTUARi: FOR TEST 
SITE 2 - WEST GALVESTON BAY 

Control 


Date 

Expected 


7/7r- 


Date 
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APPENDIX C 


COST RECORDING FOR THE LANDSAT PROJECT 
Prepared By 
Ed Deakin III 
AiiPmcii- 7 1 Q7S 


I Ob] ectives 

Cost records are to be maintained for product development at 
each of the test sites The purpose of maintaining these 
records will be to assist in the evaluation of cost effective- 
ness of satellite data-gathering methods 

II. I^pes of Records 

There are tvro types of records that are to be kept by individual 
pro]ect participants These are 

1 Time allocation records, and 

2 Equipment usage records 

Data from these records will be accumulated by a pro]ect 
accountant The records which the pro]ect accountant vjill 
use are 


1 Staff cost accumulation sheets, and 

2 Equipment cost accumulation sheets 


Each of chese tyj^es of records and their u.se is 


j.>0 Oh 


III Time Allocation Records 


Staff members are to maintain an account of the time spent on 
each task at each sine, and for time spent on each step according 
to the Pro]ect Evaluation Review Schedule (PERS) The Time 
Allocation Record (Exhibit I) is designed to facilitate this 
record-keeping 

The staff member should fill in a new Time Allocation Record 
each day as i?ork is performed, a notation is made on the record 
There are tv7o task codes 


E for Examining ADP Software, and 
B for ^uilding a Regional Base. 



C-1 



C-2 


AGENCY 


■wCT) 


NAME 


STAFF LEVEL 


MONDAY 

TUESDAY 

TasJ' 


Step 

Hotrs 

Task. 

Site 

Code 

Step 








III 

H 
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■ 
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Other 


other 

TOTAL HOURS 


TOTAL HOURS 


LANDSAT PROJECT 

TIME ALLOCATION RECORD 


EXHIBIT I 



'OTAL HOURS 


TOTAL HOURS 


TOTAL HOURS 































AGEMCY 


LANDSAT PROJECT 

TIME ALLOCATION RECORD 


EXHIBIT la 


name 

STAFF LEVEL 


^ .zr 




h’eek BndiJig 
PFRS Draft Date C_ 


ll7S_ 



































































If a staff member is working on Examining ADP Software for 
Test Site 3j and is Indexing Tapes from EROS (Step 4), the 
person would enter an E in the Task column, a ^ in the Site Code 
column, and a ^ in the Step column. The hours spent on the 
task vjould be entered in the hours coJumn Exhibit la shows a 
time allocation record that has been filled in for John Doe, 
who performed that task on Tuesday of the week ending September 
5, 1975 

I 3 . 3.^50 ssppls TO I? MoTidsy^ 3 lioX±d.3j^j cind 

for other days of the week Note that on Friday, this person 
performed several tasks The second task, V7hich is labeled B 
4 7 2 in the foiu? columns of the form indicates that this person 
spent two hours on Friday building a regional base at Harbor 
Island, and during that time the person was involved in "Ground 
Truth" interpretation 

Time should be kept to within 1/4 of an hour (Smaller divisions 
of time are generally more costly than the benefit of increased 
accuracy obtained ) 

IV Equipment Usage Records 

Use of specialized equipment and use of the computer should be 
recorded on equipment usage records (Exhibit IT) The recording 
of computer use will be handled by the computer accounting 
system, thus use of these records by the staff vrill concentrate 
on the use of specialized equipment An Equipment Usage Record 
form should be kept near each piece of equipment When the 
equipment is used, the user should record the Task, Site Code^ 

Step and Time of use in the appropriate columns on nhe Equipment 
Usage Record In many cases, equipment use is limited to a few 
of the steps for each tasic The project accountant should be able 
to compare me times spent on lasxs V7ixh the equipsiient usage te- 
cord to help verify the data contained on the EUR 

An example of an EUR for a Richards Light Table is shown in 
Exhibit Ila This type of equipment is used to perform Steps 7 
and 8 in Task B only Thus, usage for the equipment should con- 
form fairly closely to the time spent on those tasks From 
the example, one can see that the equipment was used on Tuesday 
and Friday only Tasks performed on those days were as noted 

V Staff Cost Accumulation Sheets 

Data from xhe time allocation records must be transferred to 
cost records which accumulate costs by task, site and step. The 
project accountant will use the cost accumulation forms in order 


m- 



S-0 "IjC 


EXHIBIT II 


LANDSAT PROJECT 

EQUIPMENT USAGE RECORD 

Week Ending 

PER‘5 Draft Date 


MONDAY 

TUESDAY 

\'/DDNESDAY j 

1 THURSDAY 

FRIDAY 

Task 

Site 

Code 

Step 

Hrs 

Task 

Site 

Code 

Siep 

Hrs 

Task 

Site 

Code 

Step 

Hrs 

Tasl 


Step 

Hrs. 

Task 

Site 

Coae 

Step 

Hrs 
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1 
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■ 




■ 
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■ 




■ 

■ 



i 



■ 



■ 

■ 





■ 
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TOTAL USAGE 
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TOTAL USAGE 


TOTAL USAGE 


j TOTAL USAGE 


TOTAL USAGE 



AGENCY 

TYPE OF EQUIPiMENT 
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EXHIBIT Ila 


AGLHCY 


LANDSAT PROJECT 

equipment usage record 


TYPE OF EQUIPMENT » 


Week Ending 

PERS Draft Date 


MONDAY 

TUESDAY 

WEDNESDAY 

THURSDAY 

FRIDAY 

Task 

Site 

Code 

Step 

Hrs 1 

Task 

pfWM 

Step 

Hrs 

Task 

Site 

Code 

Step 

His 

Tas} 

Site 

Code 

Step 

Bl 

Task 

Site 

Code 

Sten 

Hrs 




1 


3 


i!L 








■ 

6^ 


7 

■ 






3 










■ 


3 

9 

■ 



■ 

■ 


3 

7 

3L 



■ 


1 




1 



■ 




■ 


1 

■ 

■ 

||[| 

■ 



■ 



■ 




B 






■ 



■ 

i 

III 


B 



■ 

■ 



■ 
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■ 
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■ 
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■ 
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TOTAL USAGE 


TOTAL USAGE 

D 

TOTAL USAGE 


TOTAL USAGE 
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to transfer data from the tune allocation records An example 
of a Staff CosL AccumulaLion forms in order to Lransfer data 
from the time allocation records An example of a Staff Cost 
AccumulaLion Sheet is shovm in Exhibit III 

An example of a filled-jn Staff Cost AccumulaLion Sheet is 
presen Led in Exhibit Ilia The first line sho\is that a Geologist 
I spent one hour during the week on Step 1 of Task E at Site 3 
The standard rate for a Geologist I is $10 00. This rate is 
Tiiul Lijjlied by the licux s wOxked tvj obtain the total cost for that 
staff level during the week. The totals are added across the 
line, and a total cost for each step is entered in the last column 

In Step 4, there are three staff levels which were engaged in 
performing this particular step this week The hours for each^ 
and the standard rates for each are used to determine the totals 
The three total costs are added together to arrive at a total 
cost for Step 4 for this week (Notice that the Geologist II 
hours can be tied back to Exhibit la The arroi/ indicates the 
steps where this can be done ) 

Step 8 required more than three staff levels To indicate the 
continuation onto the next line, a diagonal line was placed in the 
"Total for This Sxep" column, and the additional data were entered 
in the next line 

If a particular task requires more than one Staff Cost Acciimulation 
Sheet, additional sheets can be added, i7ith the notation "Contin- 
uation" made at rhe top 

Weekly accumulaxions should be made in order to facilitate reporting 
At the time that reports are due, the weekly cost accumulation 
sheets can be used as a basis for preparing Cum J.ativc cost accumu- 
lative cost accuffiularion sneets The cumulative box would be checked, 
and the accumulated hours for each of the staff levels ;rould be 
entered under the appropriate steps At the end of each task for 
each site, the cumulative cost accumulation sheet \rill have the 
total times spent on each of the steps in that task as well as the 
total standard cosxs for thax step 

The standard costs to be used for each staff level should be the 
costs that are expected to occur if the project is operational 
These costs would include the employee's nourly rate plus a 
provision for employee benefits, and other costs related to that 
employee's time. 

The staff levels are abbreviated in the cost accumulation forms 
The project director should prepare a key to indicate the staff 
levels associated with each of the abbreviations, as well as the 
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EXHIBIT III 
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0 

1 

03 


TASK 


LANDSAT PROJECT 

COST ACCUMULATION SHEET 
STAir 


SITE 


CUMULATIVE /__/ WEEKLY /__/ WEEK ENDING 


Step 

Staff 

Level 

Hrs 

Std 

Hro 

Total 

jUjiffl 

Krs 

Std 

Hrs 

Total 

Staff 

Level 

Hrs 

Std 

Hrs 

Total 

Total For 
This Step 
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TASK 




CUMULATIVE /_/ WEEKLY ^ 


Step 
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S 


(p 


7 




9 


/o 


// 


Staff 

Level 


Q / 


Q / 


(S' / 


G;?. 


a/ 




G/ 


^3 


d 2 . 




Hrs 


/ 








7 


/ 


/ 




Std 

Hrs 




/O 00 


10 oc 


S' 00 


/O oO 


f.OO 


JO 60 


2 C 


:S.60 


Poo 


Total 


/D OO 


30 00 


3^0 OO 


S' 6 0 


JZO 0 0 


34 - OO 


■^ 0.06 


3 JOO 


9 00 


3sjod 


LANDSAT PROJECT 

COST ACCUMULATION SHEET 
SIPFF 


EXHIBIT Ilia 


SITE 


4 


week ending 


/9ys~ 


Staff 

Level 

Hrs 

std 

His 

Total 

St0.ft 

Level 

Hrs 

Std 

Hrs 

Total 

Total For 
This Steo 









4 JO 00 



P 60 

/6> OO 



S 

1 

4-6 60 







1 

) 

-OO- 

G>^ 

9 

poo 

la. 00 

^3 


1 

3jzo\ /o40 

J3a 46 

■ 

9 




9 



P.co 



S 00 

/4>oo 





34 OO 

■ 



[^9 

9 

■ 



34^00 

9 


Poo 

J(d OO 

1 


Sp30 

J3<00 


■ 




■ 

■ 

■ 



■ 

9 

III 


i 




-0 0 - 

■ 








? OO 

9 
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standard rate for each level. 


VI Equipment Cost Accumulation Sheets 

The costs associated with the use of each piece of specialized 
equipment and with the computer should be accumulated on Equip- 
ment Cost Accumulation Sheets (Exhibit IV) The process of 
transferring the data from individual Equipment Usage Records 
to these sheets is identical to the process for transferring 
siaff Lime records 

The standard rates for equipment use should be determined 
based on the expected life of equipment This can be approxi- 
mated by taRing the expected life of the equipment in years, 
and multiplj'^ing it by the expected annual usage in hours. This 
"productive hours" life of the equipment is then divided into the 
equipment cost to arrive at an hourly cost for use of the 
equipment For excimple, if a machine vnll last for two years, 
and IS used an average of 520 hours per year (or 10 hours per 
week). It has a productive-hours life of 1040 hours (2 years 
X 520 hours per year) If the equipment costs $18,560 and can 
be sold for $4,000 at the end of the second year, then the net 
equipment cost is $14,560, ($18^560 - $,000 ) The hourly rate 

would be this $14,560 divided by 1,040 hours, or $14 00 per 
hour 

Computer costs should be assigned to each step based on the 
records maintained by the computer center Each ]ob sumbitted 
to the center should be coded to indicate the Task, Site, and 
Step to i/hich the 30 b applies Standard computer use costs 
should be based on the computer costs expected to occur under 
operational conditions 

VII Other Cost Records 

Certain other costs will be incurred under the project The 

most significant of these is likely to be Travel costs The 

basic document for these costs will be the travel voucher These 
vouchers should be coded with the Task, Site and Step codes so 
that the travel costs can be associated with the final cost 
reports 

Other costs such as supplies, should be estimated In general, 
these costs will be too small to require detailed record-keeping 
Estimates of supplies use should be reported by breaking dovm the 
total use for the projecr to individual steps on an appropriate 
basis 


S'!" 



TT-0 


TASK 


L/INDSAT 

COST ACCUMU] 
EQUIV 


CUMULATIVE / / WEEKLY / / 






VIII Reporting Costs Incurred 

A report of costs incxnrred for each step should he prepared 
to indicate the costs likely to occur in an operational setting 
Such a report should list costs for each of the tliree ma^or 
step categories. 


Data Acquisition 

0"tioT* sn^ 

Display 


Under each of these steps, costs should he shovm with the following 
categories 

Cost Source of Information 


Staff 

Equipment 

Travel 

Other 


Staff Cost Accumulation Sheets — Cumulative 
Equipment Cost Accumulation Sheets-Cumulative 
Travel Vouchers — according to codes 
As Estimated 


The estimates for Other Costs should be documented to provide 
a means of tracing these costs 
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APPENDIX D 


PROGRAM CHANGES AND ADDITIONS 

The follovnng list surrenanzes modifications made to the LARSYS-ISOCLS 
system for use at TWDB 
1. NTRAN 

NTRAN is a UNIVAC I/O processor for reading and writing binary infor- 
mation on tape or disc Due to the non-integral block structure of LANDSAT 
bulk data tapes » NTRAN reads always return an error status code In order 
to continue processi>^g, the NTRAN operation 22 (v/ait and upstack then release 
unit) has to be performed after each NTRAN operation The LARSYS subroutines 
affected are as follows COVARl , DAVDN3, DSPLY2, DSTAP, ISODAT, LEARNN, LNTRAN. 
PRINT, SETUP/, TAPERD, TAPWRF, and TWRITE 
2 Map overlay (see listings at end of Appendix) 

The map overlay structure received from NASA/ JSC was written for EXEC 2 
(LARSAA) It was necessary to translate it into EXEC 8 (MAP) for use at TWDB 
3. SETMRG (see listing at end of Appendix) 

SETMRG controls the number of blank lines at the top and bottom of a 
print page It was added to replace a NASA/JSC system subroutine New 


D-1 



calling parameters for SETMRG \/ere added to the following subroutines 


CLSFYl, CLSFY2, CLSHIS, DSPLY2, HEADING, LEARNN, and PRINT 


5. FSBSFL (see listing at end of Appendix) 


Forward ^ace £ack ^ace £i_Le controls file positioning It was added 


I c:p Cl 1— ojrJ>ucui ouu 


The follov/ing programs are system subroutines at NASA/JSC RESET, CRMERR, 
DRMAVL, and DRMASG Since they are not required for running LARSYS at 


TWDB, they were made into dummy subroutines 


7 UNPKIT (see listing at end of Appendix) 


Assemble^ subroutine added to unpack LANDSAT bulk data tapes 


8 TDATE (see listing at end of Apoendix) 


Assembler subroutine for getting the current date Re\/ritten to conform 


to the IWDB system 


9 TAPERD (see listing at end of Appendix) 


TAPERD reads and unpacks multi spectral scanner data tapes Changes v/ere 
made to this subroutine to enable it to read and process LANDSAT bulk data 


tapes. Lines inserted or changed for this purpose are marked in the listing 
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10. Punch umt was changed from Umt-3 to Umt 1 to conform to the TV/DB 


system 

n Variable SAVTAP was changed from Umt 1 to Umt 11, since Umt 1 is 
reserved for punch files at TWDB 

19 rhannoQ wgK’o maWo ■hn "Hho FQPTPflM PPQPc ■^n nv'm -hn TlfHg 

system 

13 Minor changes were made in format and write statements to accommodate 
larger fields 





Oa0200-02*LAPSYS LARSAA 

1 BLK R iTRXi 3CPAC ) 

2 SEG MO'JTOR-* (A»Rr tf I ) 

3 A SEG MAKL0J-rf!?TMTX-6RP5CM-RCD5AV-TAPSTA-CL5CHK-PED0AT-»(C,D»E.E) 

4 f} SEG HIST-&RAYVp-»(SETUPS»SETUP6iHISTGMfPICT) 

5 C SEG STAT-»tSETL)Pl fCl) 

6 Cl SEG LEAPNN-<-(CLSSPCfCOVARRrPCHSTA) 

7 ' D SEG CLSFY-BnPX~SCRACH-+(CLSFYl,Dl*SETUP2) 

8 01 SEG CLSPY2-C0 

9 E SEG 05PLAY-+t0SOLYlfEl-SETUP3) 

10 El SEG D5PLY2-*(FL0R0RrPCTTTT»PRTPCTJ 

11 P SEG SELECT-0IVERG-TRACE-C0LINV-Pl-«CF2rPRELI‘^»EXSRCH»WHRPLCfF4fi'SERIN» J 

12 GEMRPTfEVLFET.''RTRWT) 

13 FI SEG GT5TAT-EVALS°-F3-* ( AVEOIV.TRNDIV.RHTCHRiTRNCLS) 

14 F2 SEG SETUP4-*C#/GTSCN»WGTCHK.PRTFLD) 

15 seg *{MTML52rWTMLTR,MT'ALS4»MT4LSlrHATDlR»MATSUM,MLTMVfHTRXOP) 

16 F4 SEG DAVlDN-*(DAV0^Jl,DAVDN2fDAVDN3) 

17 G SEG l50CLS-PRINT-*CSETUP7,ISOOAT#COVAPl*TtfRITE,PChSTl»CHAIN,POOATA, I 

18 DASWRT) 

19 I SEG 0ATATR-*CMAX'«1ATrTRHlSTfLNTRAN»SETUP8) 
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EXEC 8 MAP OVERLAY 


D30200-02*LAriSYS 


1 

5EG 

MA'N 

2 

I» 

LA8SYS M0NT04# .SUKCO'^ 

3 

SE6 

A*, ('■lAi n 

4 

IN 

LA4SYS -<aKL09i WST'ITXr .GRPSCNr .REDSAV. .TAPSTA, 

5 

5£G 

B*r (‘■‘.AI J) 

6 

IN 

larsys hist. GRAYHP 

7 

SE6 

C*. ( A) 

6 

IN 

LARSYS STAT 

9 

SE6 

Ci*. (C) 

10 

IN 

larsys LEARNN 

11 

SEG 

D« . ( A) 

12 

IN 

Larsys clspy.bmtrx.scrach 

13 

SE6 

DI + . (D) 

14 

IN 

Larsys clspy2. . contex 

15 

SE6 

E*r (A) 

16 

IN 

Larsys DSPLay 

17 

SEG 

El». (E) 

18 

IN 

LAPSYS SSPLY2 

19 

SEG 

F+ . {A ) 

20 

IN 1 

LAnSYS. SELECT. DIVERG. . TRACE. .COLINV 

21 

SEG 

Pi* f ( F ) 

22 

IN 1 

LARSYS.CTSTAT..EVALSP 

23 

SEG 

F31 . , ) 

24 

IN 

larsys «TvlS2 

25 

SEG 

F32*. [PI) 

26 

IN 

LapSYS '^T'^LTP 

27 

SEG 

F33». (Fl) 

28 

IN 

LAPSYS --THLStt 

29 

SEG 

F34*. (FI) 

30 

IN 

larsys •■T'.LSl 

31 

SEG 

F35*. (FI) 

32 

IN 

larsys matdif 

33 

SEG 

F36*. (PI) 

34 

IN 

larsys haTS'Jw 

35 

SEG 

F37+. (Fl) 

36 

IN 

LAPSYS MLT -IV 

37 

SEG 

F38+> (Fl) 

38 

IN 

LARSYS -'TPXOP 

39 

SEG 

Fii.. tF31.F3?,F33.F34,P35fF36.F37.F35) 

40 

IN 1 

larsys AVE3iv 

41 

SEG 

F12*. (F31 .F32.F33rF34.F35#F36.F37,F36) 

42 

IN i 

larsys TRJOIV 

43 

SEG 

F13-* . (F31.F3?.F33.F34,F35.F36.F37rF38) 

44 

IN i 

LARSYS 3HTCHP 

45 

SEG 

Fl4*f (F31.F32.F33,F34,F35rF36fF37.F38) 

46 

IN 1 

larsys. TR (CLS 

47 

SEG 

F2», (Fll ,F12,F13.F14) 

48 

IN 

LARS^'S SETJ-pj 


CLSCHKr .PEOOAT 


49 

SEG 

F4*. (F11.F12.F13.F14) 

50 

IN 

larsys DAVnH 

51 

SEG 

PRELIH*. (F11.F12.F13.F14) 

52 

IN 

larsys preliv 

53 

SEG 

EXSRCH*. (F11.F12.F13.F14) 

54 

IN 

larsys exsrch 

55 

SEG 

WHRPLC*. (F11.F12.F13.F14) 

56 

IN 

larsys.whrplc 

57 

SEG 

U5ERIN*. (F11.F12.F13.F14) 

53 

IN 

larsys USERIN 

59 

SEG 

GENPPT*. (F11,F12,F13.F14) 

60 

IN 

larsys. GENRPT 

61 

SEG 

EVLFET*. {F11.F12.F13.F14) 

62 

IN 

LARSYS. EVLFET 

63 

SEG 

WRTf3MT». (F11.F12.F13.F14) 

64 

IN 

larsys. aRTB^’T 

65 

SEG 

WGTSCN.f (F2) 

66 

IN 

larsys vGTSCN 

67 

SEG 

WGTCHK*. (F2) 

66 

IN 

larsys. W6TCHK 

69 

SEG 

PRTFLD* . (F2) 

70 

IN 

LARSYS PPTFLD 

71 

SEG 

DAVONl* , (F4) 

72 

IN 

larsys OAVONl 


OEIGINAL ^ 
OE POOR 





?3 

SEG 

74 

IN 

75 

SEG 

76 

IN 

77 

slg 

78 

IN 

79 

SEG 

80 

IN 

81 

SEG 

82 

IN 

83 

SEG 

84 

IN 

85 

SEG 

86 

IN 

8? 

SEG 

88 

IN 

89 

SEG 

90 

IN 

91 

SEG 

92 

IfJ 

93 

SEG 

94 

IN 

95 

SEG 

96 

IN 

97 

SEG 

98 

IN 

99 

SEG 

100 

IN 

lOi 

SEG 

10? 

IN 

103 

SEG 

104 

IN 

105 

SEG 

106 

IN 

107 

SEG 

108 

IN 

109 

SEG 

110 

IN 

111 

SEG 

112 

IN 

113 

SEG 

114 

IN 

115 

SEG 

116 

IN 

117 

SEG 

118 

IN 

119 

SEG 

120 

IN 

121 

SEG 

122 

IN 

123 

SEG 

124 

IN 

125 

SEG 

126 

IN 

127 

SEG 

128 

IN 

129 

SEG 

130 

IN 

131 

SEG 

132 

IN 

133 

SEG 

134 

IN 

135 

LIS 

136 

END 


DAVO’12* r (F4) 
LaRSYS DAVO't? 
OAVO 13* » (f^4) 
LAR<^YS ^AV^ 13 
64 , (MAI J) 
UAR6YS IROCLS* 
l4 f (’ AI I) 

lar^ys.oatatr 

6ETUP6* ,1.6) 

lapsys setups 
SCTUP 6* . ( J) 
lARSYS SETUr>6 
HI jTU^ 4 r (f3) 
LARSYS MIGT6M 
PICT4 . (fi) 

Lahsys.rict 

SETUP14 . CO 

largys.setjoi 

CL55PC4 , (Cl) 
LARSYS CLS5PC 
COVAPR* , (Cl) 
LARSYS COVARR 
PCHSTA4, (Cl) 
LARSYS PCHSTA 
CLSFYl+r (0) 
LARSYS CLSFYI 
S£TUP2+t (0) 
LARSYS SETUP? 
OSPLYlt. (L) 
LARSYS OSPLYl 
SETU“3*» t£) 
LARSYS SE1UP3 
FL0H0R4 , (El ) 
LARSYS PLD30R 
PCTTTT»f (El) 
LARSYS PCTTTT 
PRTPCT4» (El) 
LARSYS PRTPCT 
SETUP?*, (6) 
LARSYS. SETUP? 
ISODAT*, (6) 
LARSYS ISOUAT 
C0VAR14 , CG) 
LARSYS COVA-51 
TwRIT£», (G) 
LARSYS TWRITE 
PCHSTl*, (G) 
LARSYS PCHSTl 
CHAI f*, (G) 
LARSYS CHAIM 
RODATA*, (G) 
LARSYS. RDOATA 
DASWRT* , (G) 
LARSYS DASWRT 
MAXMATt, (1 ) 
LARSYS maxMAT 
TRHIST*, (I) 
LARSYS. TRHIi.T 
LNTRAN*, (I) 
LARSYS LNTRAN 
SETUPS*, Cl) 
LARSYS. SETUPS 
LARSYS. 


PRINT 
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DBO?00-02*LftRSYS« 5ET’^RG 


1 


AXPS 


2 

SETMRG* 

SA 

AO.SAVE 

3 


LA 

AOf »0f Xll 

4 


LSSL 

AO* 18 

5 


A 

AO* 1. XII 

6 


ER 

PRTCNi 

7 


L 

AOfSAVE 

B 


J 

3.X11 

9 

SAvE 

r» r-r* 4 
r\c.j JL 


10 


END 



DSOaOO- 

1 

2 

5 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 
lb 
16 

17 

18 


Q2*LAoSYS .Ff;R^;-l 


5(01 
FSQSFL* 


yOVE 


IOPKT 


AXR$ 

LA 

SUJ 

SA 

LR 

LA»U 

JGD 

ER 

JGD 

LArSl 

SA 

J 


A3f * 0 ,xn 

NDT0D5 

A3r lOPKT 

Rlf+lrXll 

AOrlOPKT 

Ri>'*OVE 

I0W5 

RlrWOVE 

AlrlOPKT+3 

A1»*2,X11 

4#X11 

I 


* f 

10 

+ 052 » 0 f 0 
+ 0 
EMO 


p 
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0B0200-02*LActSY5 UtjPKIT 


1 

■iU) 

AXBS 




• 

2 

. subroutine UNPKITdN.OUT) 


* 

3 

POPv 

PROC 


1 r 3 


• 

4 

ST 

FOBM 


6#4i4f4t2» 

15 


5 


LD5C 


A2.8 


« 

6 


ANOfU 


A3r0377 


. pet LAST 8 BITS 

7 


ST 


01 tOO r 04» 1 


. FJA STOrap A4 

8 




POP(l»2) f ; 


. X INDEX REPISTEP 

9 




2*P0P(lr*2) » 

. H INDEX INCRE'AE ITATION 

10 




DQPdtl) 


. u address 

11 


EJD 




• 

12 

BLOCK* 

PROC 


0-28 


• 

13 


DL 


A2f 0. *A1 


• 

14 


DO J=1 

1 

POP 

0, AO 

♦ 

15 


DO J<3 

f 

POP 

1, AO 

« 

16 


DO J<4 

9 

POP 

810, AO 

• 

17 


DO J<5 

9 

POP 

BlI ,A0 

• 

18 


DO J<o 

9 

POP 

1620, AO 


19 


DO J<7 

t 

POP 

1621, AO 


20 


DO J<3 

9 

POP 

2430, AO 

• 

21 


POP 


’431 » »A0 


« 

22 


POP 


n. AO 


« 

23 


DO J>1 

t 

POP 

1,A0 

• 

24 


DO J>2 

t 

POP 

810, AO 

• 

25 


DO J>3 

f 

POP 

811, AO 

f 

26 


L>0 J>4 

f 

POP 

1620, AO 


27 


DO J>5 

9 

POP 

1621, AO 

• 

28 


DO J>6 

t 

POP 

24 30, AO 


29 


DO U=8 

r 

POP 

2431, «A0 

• 

30 


END 




• 

31 

UNPKIT* 

LrU 


A0»*lfXll 


. STORAGE COUNTER 

32 


LfU 


A1.*0»X11 


. LOADING COUNTER 

33 


L»U 


R2.44 


. CYCLE COUNTER 

34 


S2 


A4 


, CLEAR RECEIVING REGISTER 

35 


LXIi J 


AO, 2 



36 


LXI*U 


Al,2 


* 

37 

CYCLE 





• 

36 

J 

DO 8 t 

BLOCK 


• 

39 


JGD 


R2, CYCLE 


« 

40 


J 


3fXl' 


. RETURN TO CALIEP 

41 


END 




♦ 







0D0200-0atLARSYS TDATE 


TODAYS DATE 


TITLE 
0ESCRIPTI0.<i 

THIS ROUTINE IS DESIGNED TO 
AND TO RETURN A CHARACTER S 


7 

sm 

AXR^ 


8 

TDATE«^ 



9 

ITDATE* 



10 


ER 

DATES 

n 


LA 

Al.SL 

12 


DSL 

AO. 12 

13 


SSC 

A1 . 6 

14 


DSL 

AO. 12 

15 


SSC 

A 1 . b 

16 


LOSE 

AO. 24 

17 


AA 

A1 fSP 

16 


DS 

A0.*0f Xll 

19 


J 

2.X11 

20 

S(0) 



21 

SL 


22 

5P 

+05050505 

23 


END 



BE called by 
containing 


FORTRAN V 
MONTH DAY YEA’’ 


XX/yY/XX 


03RKPT PRINTS 



DB0200- 

02#LAnsrs. 

TAPEFIO 


1 

C* 


TAPFnopO 

2 


SU5R0UTI IE TA'^FRD 

TAPFooor) 


c*«»<'***i**i'tt***t«»** + »- + *t*'»**»*>**t*«-» + 4» + *******'-«t«’<-+*»+******«'»*«»*TA'’Ennio 

4 

c* 


TAPFOOPO 

5 

c* 

TAPERD REIDS THE MULTISPECTRAL SCANNER DATA TAP£» UNPACKS THE 

TAPFnri3n 

6 

r* 

REQUESTED DATA AND RETURNS IT UNPACKED TO THE CALLING ROUTINE. 

TAPrno40 

7 

C* 

THERE are THRFr ENTRY ‘JOINTS TO THE SUBROUTINE. TAPHO'^f FLDIht 

TAopooSO 

8 

cc* 

AND LINEPO 

TAPCno60 

9 

c* 


TAPFnO70 

10 

c* 

TAPHDR MOST 3'^ CALLED 0 JCE TO READ THE HEADER RECORD AND UNPaCK 

TAOF0090 

11 

c+ 

NECESSAIY DATA FROM THE RECORD 

TAPEninn 

12 

c» 


TA°F01 1 n 

13 

c* 

CALL TAPHDR ( ID"»DATAPEtFORMAT) 

TAPEOian 

14 

c* 

IDR-OUTPUT ARRAY CONTAINING HEADER INFORMATION 

TAPPni 30 

15 

c* 

OATAPE-INPUT UNIT NU IRER FOR DATA TAPE 

TAPE0140 

16 

c* 

FORMAT- (1 (PUT ) FORMAT OF DATA TA^E 

TAPFOISO 

17 

c* 

=1 universal FORMAT 

TAomieo 

18 

c« 

=2 LAPSYS II FORMAT 

TAPFO170 

19 

c* 

— ^ i =3 6OD0ARD FORMAT I 


20 

c* 

- 

TAPF0180 

21 

c* 

FLOINT MOST f3F CALLED ONCE FOR EACH FTELDr THE TAPE I*; POSTTIONED 

TAPEoioo 

22 

c* 

TO THE CORRECT RECORD AND PARAMETERS ARE INITIALIZED >^0R THE FlELOTAPFOaon 

23 

c* 


TAPr02in 

24 

c» 

CALL FLDI ;T(3L0CKrFETVECfN0FEAT) 

TAOFOp/n 

2b 

c* 

BLOCK! 1)=LI It start 

TAPE0230 

26 

c* 

BLOCK {?)=LTNE END 

TAPE0240 

27 

c* 

BLOCK ( 3) =LiNu Increment 

TAPE0250 

28 

c* 

BL0CK(4)=SAMPLE START 

TAPPO260 

29 

c* 

BLOCK (5)=SAMPLE END 

TAPrn27n 

30 

c* 

BLOCK (6)=SAMPLE INCREMEtlT 

TAPE0280 

31 

c* 

FETVEC- (INPUT) VECTOR CONTAINING FEATURES REQUESTED 

TAPFOagn 

32 

c* 

NOFEAT (l)PUI) NO OF FEATURES IN FETVFC 

TAPE0300 

33 

c* 


TAPE0310 

34 

c* 

LIUERD MUST BF CALLED ONCE FOR EACH SCAN LINE IN THE FIELD 

TAPE032n 

35 

c* 


TAPF033fl 

36 

c* 

CALL LINEPOnOATAl 

TAPEO340 

37 

c* 

IDATA-(OUTPUT) array CONTAINING UNPACKED DATA 

TAPEO350 

38 

c* 


TAPE(1360 

39 

c* 


TAPE0370 

40 

C***4***4.**4 4 + 4t4* + + + 4+»t*4-*4:**4:******4;*4-4:+*4 ****:<:*4****«:****<; + 4:4*4:*-»:4*4-TAP5n380 

41 

^ 

IDIMENSIOJ ISCAH(3240) j 


42 


DIMENSIOJ ID( PH) , IBUF(6800) 

TAPEn390 

43 


IMPLICIT IMTEGfR(A-Z) 

TAPF0440 

44 


LOGICAL ready 

TAPEO400 

45 

c* 

READY IS A LOGICAL INDICATOR TO TEST WHETHER THE TAPE HAS BEFM 

TAPF0410 

46 

c* 

POSITIONED ANO PARAMETERS SET FOR A '=’IELD 

TAPE0420 

47 


DATA READY/ FALSE / 


48 


DIMENSIOJ FRM(2.2) 

T« Drn45Q 

49 


DATA FRM/f UNIVERSAL '»»LARSY5 2'/ 

TAPEO460 

50 


DIMENSIO.) IST(15) fl0TTE(3O), JREC(30) 

TAPE0470 

51 

c* 


TAPE0480 

52 

c* 

THE ARRAYS B1T»N8*AN0 HWRD ARE PRECALCULATED WORD AND BIT 

TAPE0490 

53 

c* 

POSITIONS OF information IN THE HEADER RECORD OF THE UNIVERSAL 

TAPEOSOn 

54 

c* 

FORMAT WHICH MUST BE EXTRACTED. 

TAPEnsio 

55 

c* 


TAPE0520 

56 

c* 

NRPOS - NO. OF records PER DATA SET 

TAPE0530 

57 

c* 

NCPR - NO OR channels per RECORD ON RECORDS PAST A^^CILLARY RECOTAPE0540 

58 

c* 

NPRC - NO. OP PHYSICAL RECORDS PER CHANNFL 

TAPE0550 

59 

c* 

ANCLNG - ANCILLARY LENGTH IN BYTES 

TAPE0560 

60 

c* 

NC - NO. OF channels 

TAPF0570 

61 

c* 

NS - NO OF SAMPLES PER CHANNEL PER SCAN 

TAPE0580 

62 

c* 

MBITS - NO OF BITS PER PIXEL 

TAPE0590 

63 

c* 

DOI - DATA OPDER INDICATOR 

TAPE0600 

64 

c« 

NDSPR - HO. OF DATA SETS PER RECORD 

TAPE0610 

65 

c* 

NCAR “ iJO OF channels OF VIDEO DATA ON SAME RECORD 

TAPE0620 

66 

c* 

WITH ancillary DATA) 

TAP‘='0630 

67 

c* 

SVO - START OF VIDEO DATA. (BYTE POSITION WITHIN DATA FOR 

TAPE0640 

68 

c* 

A GIVEN CHANNEL) 

TAPPO650 

69 

c* 


TAPFO660 

70 


DIMENSION nIT(ll).N8(ll) r HWRD (11) 

TAPE067Q 

71 


DATA HWR3/?3r23f 23. 24.20 r 307 r 21 f 24. 3^5 f 397*21/ 

TAPE0680 

72 


DATA BIT/32* 16.24.4.28.32*0.20*32. '6.8/ 

TAPE0690 


ORIGINAL PAGE IS 
OF POOR QUALITY 


l<\- D-IO 



73 



data HR/G.flf 8» 16t8»16r8>Br8,I6»16/ 

TAPro700 

74 



EOUIVALEMCE { 10 1 1 ) . NfiPOS ) . ( I D ( 2 ) r NC»R ». 

TAOrn?) 0 

75 


4 

(10(3) ,,''JPRC ). (ID(4).ANCLNG), 

TAPEn7?n 

76 


« 

(I0{5)<IJC )s(ID(6)f!JS ). 

TAPE0730 

77 


4 

Cn(7)-MmTS ) . ( ID(8) rDOT) r 

TAPr0740 

70 


4 

(TO(9) -N05PR) , ( ID(IO) rNCAR 

TAPE0750 

79 


4 

■ (10(11). 5VD) 

TAPE076n 

80 



DATA IUNIT/3/ 

TAPER770 

81 

C* 



TAPF0780 

02 

Ct 



TAPFO790 

63 

C«^ 


ElJlHi' FOR READING header INFORMATION 

TAPPOODO 

04 

C* 



TAPEOBl 0 

05 



ENTRY TAPriOR(OATAPr) 


0b 

C* 



TAPE9840 

87 

C« 


IMFOR-'ATIOM IN EDCOIC OR IBM FLOATING PIONT 

IS NOT UNPACKED TAP^nosO 

00 



FROM THE header RECORD AT THIS TIME. 

TAPFOBbO 

09 

c* 



TAPFnfl70 

90 



IU.4IT=DATAPE 

TAPF08BO 

91 



K0UF=680 

TAPE0890 

92 

c* 



TAPE0900 

03 



CALL NTRA'K IUNIT.10.2?) 


94 



CALL NTKAN{IUNIT»2.KBUF, IBUF.ISTAT.22) 

TAPEnSin 

95 



IF ilSTAT EO 178) FORMAT = 2 


96 



IF (ISTAT EO. 680) FORMAT = 1 


97 


^ 

IF (ISTAT ME 178 AND I STAT. ME . 600 ) F0RMaT”3 

f 

98 



IF (FORMAT. EQ 3) 60 TO 95 

1 

99 



IF (ISTAT GT 0) 60 TO 20 

TAPCR920 

100 


10 

WRITE (6.280) 

TAPF0930 

101 



WRITE(6.340) 


102 



CALL CMERR 

TA°En950 

103 


20 

IF (FOR -(AT E(5.1> go TO 40 

TAPE0960 

104 



IF (FORMAT .NE 2) GO TO 265 


105 



CALL UNPAKKIBUF) 

TAPCn970 

106 



DO 50 1=1.6 

TAPFn980 

107 


30 

CALL UNPACK (ID (I) .32) 

TAPFOOPO 

108 



NCS=NC*NS 

TAPE102O 

109 



MAXREC=( ICS4'8 4 32)/36 +• 2 

TAPFi03P 

110 



NRPDS=1 

TAPE1040 

111 



NCAR=NC 

TAPEI050 

112 



ANCLNG=4 

TAPE1060 

113 



SVD=1 

TAPE1070 

114 



NriITS=3 

TAPEIOBO 

115 



D01=0 

TAPE1090 

116 



NCPR=0 

TAPril OO 

117 



NDSPR=1 

TAPP 1110 

118 



NPRC = 0 


119 



GO TO 100 

TAPF1120 

120 

c* 



TADFliSn 

121 

c* 


UNPACK NECESSARY INFORMATION FROM HEAOFP RECORD-UNXMERSAL FORm* a TADP,jt,n 

122 

c« 



TAPEU50 

123 


40 

DO 60 1=1.11 

TAPEU60 

124 



IKD=riW=D(I) 

TAPEU70 

125 



IF ( (BlT(I)+MBm ) .LE.36) GO TO SO 

TAPE) IPO 

126 



IMD=36-UIT( I ) 

TA°F1190 

127 



KNR='JB(I)-IN3 

TAr'^12Q0 

128 



ITEMP=FLD(9ITU) .INB.IBUFCIrfD) ) 

TAPE1210 

129 



ID(I)=17EMP<2*<KNB + FLD(OfKNB.iaUF(IWD-M) ) 

TAPT1220 

130 



GO TO 60 

TAPE1230 

131 


50 

CO in JJE 

TAPE 124 0 

132 



ID(I)=FLD(niT(I) .NBd) .IBUF(IWD) ) 

TAPEI250 

133 


60 

CONTINUE 

TAPt^!26n 

134 



MAXREC=64n 

TAPEI270 

135 



IF ( vR^DS LE.IS) GO TO 70 

TAPE1280 

136 



WRITE (6.370)MRPOS 

TAPfta^o 

137 



CALL CMERR 

TAPFI300 

138 


70 

IF (Nt’RC.LE 1) GO TO 80 

TAPE1310 

139 



rt" T_ ko.^oO) 

TAPF1320 

140 



CALL CMERR 

TAPE1330 

141 


80 

CO ITINUE 

TAOE1340 

142 



IFINOSPR LE.0)HDSPR=1 

TAPE1350 

143 



IF (NBITS FQ.8) GO TO 90 

TAPF1360 

144 



WRITE (6.390)NTITS 

TAPE1370 

145 



NBITS=8 






146 

147 
JU6 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 
161 
162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 
170 
179 
160 
181 
182 
183 
134 
185 
136 
1«7 
138 
169 

190 

191 

192 
1«3 
194 
155 

196 

197 

198 

199 

200 
201 
202 

203 

204 

205 

206 

207 

208 

209 

210 
211 
21 ? 

213 

214 

215 

216 

217 

218 


90 IP (DOl El 0) GO TO 100 
vmiTi: (6f4f)0)noi 

CALL CMERFI 

t 4 4:44 4 44*44 4* i 4'44'4 »j 4 4 # ^4 4: 4 4;4r4-4'4t444<V4^44:4'4' 

C***SET PARA'^^CTERS TOR GODDARD DATA TAPES 
95 NC=4 

MS^^aiO 

HAyREr=733 

NRPOS=l 

NDSPK=1 

CALL tITRA HiUniTf I0»2247r2422) 

IPF>ST=0 

C4«-4**44444 4 4 44-^44 4*4*4*4444*** 

100 CoriTI UJE 
KPTS=0 

IRp-Q 

— >|IF (FO RMAT EO 3) GO TO 120 I ^ 

C* ~ 

C* DATA SET LFMGTH IN BYTES 
DSL=ANCLNG+NS*NC 
C* 

C* READ FIRST DATA SET TO DETERMINE FIRST SCAN LINE NUMBER 
C* 

CALL BUFILL 

CALL NTRAtHIUNTTf22) 

IF nST(l) .GT.O) GO TO 110 
WRITE {or350) ISTtl) 

WRITE (6 040)rRM(liFOPMAT> < FRM { 2 . FORVAT ) 

CALL CMERR 

110 IF(FORMAT EQ 11 IFRST=FLD ( 20 f 16 r IBUF ( 16 ) ) 

IF (FORMAT.EO.ai IFR5T=FLO(Of 16r IDUF(1 ) ) 

IF (IFRST GT.O) 60 TO 120 
write (6f300) 

WHITE (6r340)FRMCl«FORMAT) , FRM ( 2 , FOR'<AT) 

CALL C^ERR 
120 FSCANzlFRST 
RETURN 


C* 

C* ENTRY 90R POSITIONING TAPE TO CORRECT SCAN LINE FOR A SPECIFIC 


C* 

entry FI 01 NT ( TLOCk - FETVEC » NOFEATl 
DINENSIO i BLOCK (6) 

Dl'^ENSION t^ETVEC( NOFEAT) 

ENDTAD = 0 
READY = TRUE. 

C* check FETVEC 

DO 125 I = l.NO-'“AT 

125 IFCFETVECd) GT.NOGO TO 126 
GO TO 127 

126 WRITE (5«47P) -JC 
NOi^EATrl-l 

IFINOFEAT LE.niCALL CMERR 

127 CONTINUE 
L1NST9=3L0CK(1) 

IF (LI ISTR GE IFRST) go to 130 
WRITE (6» 430) IFRST 
LINSTR=IFRST 




BLOCK n IrlFRST 

130 continue 

IF(8L0CK(2) G'^.IFRSTIGO TO 132 
write (6*430) IFRST 
BLOCK (2)=TPRST 


132 continue 

t FLINE=>^IRST SCAN ON RECORD CONTAINING LINSTR 
FLINErLlNSPR-MODl ( Ll NSTR-IFRST) ,NDSPR) 

LSKIP=( (FLINE-rSCAN) /NDSOR-i ) *NRPDS 
IF (LSKIP) 135*138*138 

135 FSKIP = ( (BLOCK (1) - IFRST) / NDSPR 1 * NRPDS 4 1 
IF (FSKIP GE IABS(LSKIP)) GO TO 138 
CALL NTRAN(IU“''ITr22f 10*22) 

CALL NTRAUdUNITf 7*FSKIP*22) 

GO TO 139 


C* 


TAPE 1390 
TAPC1400 
TAPri410 


TAPF1420 
TA9F1430 
TAPE) 440 

TAPE1450 
TAPE! 460 
TAPE) 470 
TAPE1480 
TAPE1490 
TAPE150O 
TAPE1510 
TAPE1520 
TAPF1530 
TAPE) 540 
TAf^nssn 
TA4>P1560 
TAr>F1570 

TAC"^! 580 

TAPEI 590 
TADi^) 600 
TAPP) 610 
TAPFl 620 
TAPP) 630 
TAPE) 640 
TAPF1650 
FIETAPE1660 
TAPE1670 
TAPE1660 
TAPEI 690 
TAPE1700 

TAPE1710 


TAPE1720 

TADE1730 

TAPE 174 0 
TAPF1750 
TAPE1760 


TAPE1770 
TAPE) 780 
TAPE1790 


TAPE1800 



219 

C* 

SKIP DOa'1 the tape to BEGIfJtlING LIHE 

OF THIS field. 

TAPf 181,0 

??0 

C* 

AMD initiate read FOR FIRST DATA SET 


TAPn020 

221 

c* 



TAPF1830 

222 

138 

IF {FSCAN FO FLINE) GO TO 140 


TAPFl 840 

223 


CALL NTRAIH lUNITf 7»LSKIP,22) 



224 

139 

CALL BUFILL 


TAPE1R60 

225 


FSCAfJrFLINE 


TAPE1070 

226 

140 

CON TINUE 


TAPF1800 

227 


NSCANI=LINSTR 


TAPE 3 890 

228 


IF-(DL0CK{5) LE NSJGO TO 145 


229 


WPITL (6. 440) JS 



230 


BLOCK (5) = IS 



231 

145 

IF(5L0CK(4) LE.NSIGO TO 146 



232 


WP1TE(6»440) J5 



233 


BL0CK{4)= IS 



234 

146 

CO JTINUE 





Li -iEtiD = LtLOCK (2; 


T 1* P F 1 " j. P 

236 


L1NIMC=BL0CK (3) 


TAPF) 620 

237 


SA^STR^BLOrK (4) 


TAPFigSO 

238 


SA>^E n=BL0CK(5) 


TA“F1940 

239 


SAHI 1C = BL0CK(3) 


TAcF195n 

24 D 

C* 

LINC=10 OF REF'^RDS to SKIP AFTER EACH 5CCAN LINE 

TAPFIOGO 

241 


LINC=(LI JINC/NDSPR - 1 ) <=NRPDS 


TAP 1970 

242 


IFtLINC LT 0)LT'IC = 0 


TA-> 1-5 9,^0 

243 


IF (F0P*^AT.E0.5) go to 195 



244 

C*- 



TAPE ) 990 

245 

C* 

establish areas on each SCAN LINE TO 

UNPACK 

TAPF?noO 

246 

C* 



TAPF901 0 

247 


ANC = ANCL>I3 + S'".'.STR + SVD - 1 


TAPEP020 

248 


1F(F0R'''AT <^0 l)A)C = A\C + 2 


TAPC2030 

249 


FC = 1 


TAPPPCIUO 

250 


LC=NCAR 


TAPFP050 

251 


K=1 


TAPFP060 

252 


DO 190 Irl,NOF'’AT 


TAPFoQ7n 

253 


00 170 I 1CC=Kf'']RPDS 


TAPE2080 

254 


IF ( IREC.uT. 1) A 1C = 2 + SAHSTR SVD - 

1 

TAP'^POgO 

255 


IF (FCTVEC(I) .fit FC.AND.FETVECm LE 

LC) GO fO 150 

TAPf^?! 00 

256 


IF (FETVECCD.GT LC.AND.IREC.lt NRPDS) go to 160 

TAPF2110 

257 


y<RlTE (6t380)FETVEC(I) 


TAPFP120 

258 


CALL C^ERR 


TAPF2130 

259 

150 

IBYTE(I)=(FETVrC(I)-FC)#NS + ANC 


TAPF 2 I 40 

260 

261 


JREC(I)=IPEC 
GO TO 180 

ORIGINAL PAGE IS 

TAPEP150 

TAPF2160 

262 

263 

loO 

FC=LC+l 

LC=LC+NCPR 

OP POOR QUALTTXJ 

TAPE21 70 
TAPFPieO 

264 

170 

CONTINUE 


TAPE21°0 

265 

ISO 

K=IREC 


TAPEP200 

266 

190 

CONTI JUE 


TAPP?2jlO 

267 

c» 



fA“F2220 

268 

c* 

NSAMP - ,10. OF SAMPLES TO UNPACK FOR 

EACH FEATURE IN f^TVEC TAPE2230 

269 

c* 



TAPEP240 

270 

195 

NSAMP = (SAMEND - SANSTR) / SAHINC + 

3 


271 


RETURN 


TAPFP2G0 

272 

C* 



TAPF2270 

273 

C* 



TAPE2280 

274 

C* 

ENTRY FOR REAOIi'IG AND UNPACKING ONE 

SCAN LINE OF DATA 

TAPE2290 

275 

C* 



TAPE2300 

276 


ENTRY LIN"RO( TOATAfE .DTAP) 



277 


DI-*ENSION lOATA(l) 


TAPE2520 

273 


IF (READY) GO TO 200 


TAPE2330 

279 


WRITE (6f410) 


TAPE2340 

230 



261 

C^+*UNPACK GODDARD DATA TAPE 



282 

200 

IF (F0RMMt'4^E 3) GO TO 205 



283 


CALL UNPKlTniRUFflSCAN) - 



?R4 


K = 0 '' 



285 


DO 202 I = lFNOFt-AT 



266 


DO 202 J=SAMSTRf SAMENDrSAMINC 



287 


K = K + l 



238 


JJ=J+ CFETVEC t n-l)*qiO 



289 

202 

IDATA(K)=ISCA KJJ) 



290 


60 TO 235 



201 


*«<• ^ ***-*«- ^ *r t ****+ + t * 



3V 



2'»3 

?9‘4 

?95 

?96 

207 

?oe 

309 

300 

301 

302 

303 

304 

305 

306 

307 
306 

309 

310 

311 

312 

313 

314 

315 

316 
3)7 
316 

319 

320 

321 
3?2 

323 

324 

325 

326 

3?7 

326 

329 

330 

331 

332 

333 

334 

335 

336 

337 
336 
339 
34 0 

341 

342 
34 3 
34 4 
34 5 

346 

347 
34 8 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 


C* 

205 lA'^Rrl 

ADO = tNSCAN-f^SCAN) tDSL 

ST06IT = (36 - N8IT5) + 1 

SKPOIT = STOjlT - 1 

I'lCOIT = IADS( (SA'II'iC - 1) NQITS) 

DO 230 IPT = 1 . lOPLAT 
JrJRECUFT) 

JJ=( J-l) tMAXRPO + 1 
C* 

C» C'CCK status 9P this record before umpacking 

c* 

210 IF (IST(J) 6E eo TO 220 
IFdSTtJ] GE -DGO TO 210 
IFdSTIJ) fq -2)G0 TO ^50 
WRITE (6r?Q0) 

WRITE (6i 33 0)NSCA'J» 15TCJ) 


TAPF2350 

TAPE2360 

TAPF2370 


TAPF?3nn 
TAPF23P0 
TAPpP'lOn 
TAPPP4 1 0 
TAPE2420 
TAPF''430 
TAPrP440 


TAr>r?470 

TAPF24PO 


WRITECbf 340) 

GO TO 250 
C* 

C+ U(PAC< DATA FOP THIS FEATURE 
C* 


TADE2500 
TAPE '>5)0 
TApf?520 
TAPE2530 


220 IP = ADD 4 - IBYTE(IFT) - 1 

I9IT = M0D( (IP*WBlTS)f 36) + 1 
BEGW)D :: (IP4 J^ITS) / 36 + JJ 

CALL BYT ? AN ( I )I T r I8UF ( BEGWRO ) 1 1 NCB IT r NSA^Pf NOITS f STOBIT * IDATA (I ADP 
♦ ) .SKPtiT) 

IAOR=I AOP4 ISA l" 

230 CONTi iUE 

C* FINISHED HNPACKIWG ONE SCAN LINE OF DATA 

235 IF ( (tJSCAN+LlNINC) GT.LINEND) 60 TO 260 

HSCA'f= ISCAt4+LI^'^NC 
IF(NSCAH LT (FSCAN+NDSPR) )RETURN 
FSCMI-FSCAI) + HDSPB*(1 4. LINC/K'RPDS) 

CALL NTRA4(IUNTT»7,LINCf22) 


TAPr?560 

TAPE2570 

TAPF^Sen 

TAPE'“5P0 

TAPF2600 

TAPF2610 

TAPE2620 


IF (NSCAI LT. (FSCAN+NnSPR) ) GO TO 240 
CALL NTRA HIUNTT.7d .22) 

FSCA )rFSCAN+ )OSPR 
240 CONTINUE 


c« 


c» 

initiate I 

c* 

CALL 8UFILL 
RETUR 1 

c* 


c» 

EMO OF DATA 

c* 





250 IF (DSC AN GT , L INSTR ) NSCAW=NSCAN-LININC 


TAP‘"2640 

TApp-^eon 

TAPF2670 

TAPE2680 

TAPF2690 

TApr2700 

TAPE?7in 

TAPF2720 

TAPE2730 

TAPF2740 

TADE2750 

TAPE2760 


BLOCK (2) TUSCAN 


TAPP'>'>YP 


WRITE (bf320)NSCAM 
ENDT\p = -1 
C* 

C* REWI-JO tape A'ln POSITION AT FIRST SCAN LINE 
C< 

CALL NTRA JdU JIT.22.10.22) 

CALL -jTRAN( IUN)Tf7.1r22) 

— ?- I IF (FORMAT E0.3) CALL MTR AN ( lUNIT . 22 r 7 . ) . 22) } 

FSCA l=IFRST 
CALL BDFILL 
260 READY= false 
RETUP -1 

265 WRITE(6.340) 

WRITb(6.420) ISTAT 

Call cverp 

270 FOR'^ATC EHO-OF-FILE ENCOUNTERED ON HEADER RECORD') 

260 F'OR''AT(' JNRECOVERABLE ERROR REAPING ‘■iEADER RECORD') 
290 FYR^AT(' ERROR WHILE READI JG DATA pECORQ* ) 

300 FORNATC a L1N=^ )0 is LESS TRAN O'! FOUaL 7ER0*) 

3lO roRMATC LAST SCAN LINE RFAO'.IS.’ ISTAT='.I5) 

320 FORNAT(* FIELD BOUNDARY FOR THIS FIELD DEFINED BEYOND 
♦ TA'/' THIS FLIGHT LIf.E CONTA I NS ' , 1 6 . ’ SCAN LIMES') 

350 rOON«T(/' INTERNAL OINEnSIOiIS TOO SMALL FOR DATA'/' NO 
*S ON DATA TAPE='.17r' NO OF pOINTS/CHANNEL=' . 17/) 


TADtr')-?rn 

TAPE2790 

TAPF2800 

TAPE2B10 

TAPRP820 


TAPEP840 

TAPE2550 

TAPFP660 

TAPEP870 


TAPFPfieO 
TAPFR3°0 
TAPE2900 
TAPFP910 
TAPP'’920 
SCOPE gF OATAPr2R30 
TAPF2940 
. OF CHANNELTAPEP950 
TAPEPPGO 





365 

366 

367 
36B 
■‘69 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 
■'BO 

387 

388 

389 

390 

391 
362 

393 

394 

395 
39d 

397 

398 

399 

400 


340 FOR'»AT(« CHECK THE rOLLOwIUG POSSIBLE LRROPS’/' 1 DATA TAPE TS NO 
♦ T IN U'lIVt^RSAL OR LARSYS FORMAT’ / 

♦« 2 IF OATA TAPt IS 9-TRACK. THE -ASG- CARD SHOULD HAVE AH -H- OPTAPrTOnn 
4TI0 h'/ 4X. ' AND A MESSAGE TO OPERATOR SHOULD DC ON 588 '"ORM’/ TAP>^3njr> 

♦« 3 THE DATA TAPE WAS GENCRATEH ON A MACHINE OTHA'R THAN THE llTAPFOOPO 

♦08*/4X. ’ THF -ASG- CARO SHOULD HAVE AJ -A- OPTION') TAPF3030 

350 FOPMATC ERROR READING FIRST OATA RECORD — ISTAT='.I3) TAPF3040 

360 FO'^MATC ONLY ONL OR LESS RECORDS PER CHANNEL ACCEPTAOLE AT THIS TTAPF 5050 
♦IME') TAPE3060 

370 EOPMATC NO OP RECORDS PER DATA SET=’.I5.’ MUST BE L^SS THAI OR ETAPF3070 
♦QUAL IS') TAPF3080 

380 FORMAT! ' FEATUpE HU-'uERS* Ib. ' AND ABOVE ARE NOT ON OATA TAPf'/ TAPF3090 

TAPC310O 

390 FORMAT! • NO OF fjITS/PlXEL=' . IS. ' ONLY 8 BITS ACCCPTApLE aT pilS TTAPF3110 
♦■I^r.) TAPE3120 

400 FORMAT!' data OPUER INDICAT0R=* . IS/' DATA MUST BE ORDERED BY dIXELTAPF3130 
*«) TAPE3140 

410 FORMAT!* FLOl-JT MUST BE CALLED TO INITIALIZE PARAMETERS FOR A NEW TAPC3150 

4^FIELJ') TAPF3160 

420 FORMAT!* LENGTH OF HEADER RECORD IS*. 15) 

430 FORMAT!' FIRST SCAN ON THIS TAPE IS NUMBERED' . 16. * FIELD DEFimITIO 
*■.) IN ERROR' ) 

440 FOR MAT (• .JUMBFP OF SAMPLES OF PER SCAN ON THIS TAPE IS»tl6*» FIELD 


* DEFINITION I 'J ERROR') 

470 FORMAT!' THIS TAPE CONTAirJS 0NLY'.T6>* CHANNFLS*) 

C* TAPF3170 

C« INTERNAL ROUTINE TO INITIATE READS FOP ONE SCAN LINE) TAPF3180 

SUMROUTIU'^ JUPILL TADF5190 

CALL NTRAN! IUNIT.22) TAPF3200 

K=1 TAPE32I0 

DO 310 Ul.NRPDS TAPE3220 

CALL HTRAN!IUNIT.2rMAXREC.I6UF(K)f I5T!I) .22) 

K=K-rMAXREC TAPE3240 

310 CONTINUE TAPF3250 

RETURN TAPE3260 

END TAPE3270 


QlXAiriYi 


D-15 



APPENDIX E 


TABLES OF WEATHER DATA AVAILABLE AT THE 
TEXAS V/ATER DEVELOPMENT BOARD FOR TEST 
SITE 3, SAN ANTONIO BAY AREA 



TABLE 1 


TNRIS 

TEiAS HATER ORIEHTED 

C<S>/CI2/7& N«iS precipitation 

f OH 

ID NUMBER OOOQ9iiH 


UOCAT'ON, VtcTQHU >. B *P 

LATl aa Bl QO LON6I va ->5 00 &A51M l7 COUNTvi VICTORIA 



day 

j A N 

?£a 

KAkCH 

APR I L 

may 

JUNE 


1 

0 « 3 

T«Ace 

TRACE 

0,00 

0.00 

U.OO 


2 

u . uO 

o «U0 

0 .00 

Q 00 

0. 12 

0.22 


3 

ThACE 

0 * GO 

G » Gu 

0 00 

0 9 G 3 

U.OO 



0.20 

U « 0 0 

0 .ou 

0 00 

0 .00 

0.27 


B 

0 . 00 

0 u 2 

O.UO 

U 00 

0, lu 

O.QQ 

( 

Ff 

6 

0 .00 

J «06 

0 . 00 

0 00 

1 .02 

U . 00 

7 

u 4 uO 

O.oO 

TRACE 

0 00 

7.99 

0,00 

JL 

a 

TRACE 

Q .uQ 

Q.O 1 

0 00 

TRACE 

u , 03 


9 

0.00 

U UO 

0.00 

IkACE 

0 00 

u.Ol 


1 0 

0*u| 

0 03 

0 « GO 

0 00 

1 , 65 

1,07 


1 1 

0 • oO 

u . 3 6 

0.00 

0 00 

0 . 0 1 

u .09 


12 

U . OO 

o.OO 

trace 

0 . 00 

0.23 

0 .00 


1 i 

0 OO 

u u u 

0 . 2t) 

U 00 

TRACE 

1 .03 


t A 

0 . 00 

0 CO 

0,02 

0,00 

0.90 

trace 


1 B 

0 . uO 

u 00 

0.27 

TRACE 

0 . 1 8 

trace 


1 a 

0 0 00 

o.OO 

0.00 

0 00 

O.UH 

0,39 


1 7 

o.uo 

0.00 

0.00 

0.00 

0.00 

0 ,0 1 


1 a 

T« ACf 

O.uO 

0.00 

0 . DO 

0.00 

0,00 


I 9 

TRACE 

0,00 

0.00 

0 00 

D.UQ 

0.00 


20 

Q.OQ 

u.OO 

0.97 

0 CO 

0.00 

0 .uQ 


21 

TkaCE 

0 »uO 

0.00 

TRACE 

0.00 

0,00 


22 

0.00 

0 0 0 

0 00 

0.00 

0 .00 

0,00 


20 

Q * vjQ 

o.uo 

0 4 Ou 

0.00 

0 . 00 

U.OO 


2H 

TRACE 

0.00 

0.00 

0 00 

Q .ou 

0 00 


2b 

U . 00 

0 .00 

trace 

0.00 

0,00 

0,00 



0.02 

Q.OO 

(RACE 

Q.C2 

O.OQ 

O.QQ 


Z! 

Q ■ oO 

o.DQ 

TRACE 

0.33 

O.UO 

0.00 


26 

TRACE 

TkACE 

0.00 

(■RACE 

0.00 

U.OO 


29 

O.OM 

0,?b 

0.00 

0,00 

Q.OO 

0.00 


00 

1.11 

«o 

0.00 

0.00 

o.uo 

0,00 


3 1 

NONThL V 

0.U3 


0.00 


TRACE 



total 

1 . 7 a 

u . 7 2 

1 .ss 

0.3B 

1 1 .2H 

3.17 



DATA BANK 


PAliE UOi 


year » 1972 


JULY 

AuO 

SEpT 

OCT 

Nuy 

DEC 

0.00 

O.uD 

TRACE 

O.UO 

0,14 

0 .00 

U.OO 

1,20 

o.uo 

0.00 

0.00 

Q k GO 

O.uO 

2. a6 

0.00 

o.uo 

0.1b 

u .00 

0.3H 

O.uQ 

O.uo 

U >00 

0.00 

trace 

trace 

0.00 

0.00 

TRACE 

TRACE 

U.OI 

0.00 

u. uQ 

TR«C£ 

0.00 

0,25 

U.Ol 

o.uo 

Trace 

0.00 

0.00 

O.UO 

u , G 1 

0,22 

O.qO 

0 .00 

0.00 

Q.OO 

0,01 

U.26 

O.oO 

0,00 

u.OO 

0.00 

0.03 

0.67 

0 « 4 0 

O.uO 

0.00 

0 . uO 

0,16 

0.2b 

o.ui 

0.02 

0.00 

0,03 

TRaCl 

0.67 

0.00 

o.uo 

TRACE 

0,03 

0.04 

Q,u7 

0.00 

0.00 

0.00 

0,76 

Q.OU 

O.QU 

Trace 

Q. 16 

0,00 

0,00 

1 U.Q9 

O.uH 

trace 

0. IS 

0.00 

0,00 

u.OO 

1.11 

U .06 

Q.OU 

0,00 

0,00 

o.ou 

1 ,02 

0.00 

0 . uS 

0.00 

0,03 

Cj 4 GO 

0,70 

trace 

TRACE 

0.00 

0,35 

TRACE 

trace 

U.OO 

0 • 00 

0*00 

0.00 

J 1 00 

1.70 

0,00 

0.00 

u « 00 

0,00 

TRACE 

TRACE 

trace 

TRACE 

U f & 1 

0, uS 

0.00 

0,13 

U.OO 

0,10 

0.05 

0.00 

U.OO 

0.00 

q.qo 

0,35 

TRACE 

0,05 

U.OO 

TRACE 

trace 

2.05 

u • 0 2 

0.35 

0 « 0 u 

TRACE 

trace 

0.94 

TkaCE 

0 . UO 

0.00 

Q.OQ 

U.OO 

1 ,80 

U.Ql 

Q.ao 

U.OO 

0,00 

0 . uO 

0.12 

0,00 

0.00 

C « C 0 

TRACE 

U.OS 

0,00 

TRACE 

0.00 

trace 

0.00 

U.OO 

0.07 

2. 85 

TRACE 

TKACE 

O.OH 

0,00 

0,13 

U,UO 

0.00 

TRACE 

0,00 

0.00 

- 

T RACE 

«» 

□ , Ob 

7,30 

4,38 

5.97 

3.44 

2,19 

0.36 


ANNUAL 

TOTAL FOR 1972 » 


*12. HI 



X*' 5 


1 


TABLE 2 


U9/02/7S 



TNRIS 

TCXAS rtATEfl ORiENTED tATA SANK 

mms precipitation 
FOR 

ID NUMBER 00007IN0 


PA6E . COI 


LOCAr'ilDM' POINT COMPORT 

tATJ 20 SO 00 UONOJ 96 3i 00 BASIM lb COUWTvt CALHOUN 


TEAP » 1972 


UA Y 

jA W 

FF8 

H >RCH 

APRIL 

may 

JUNE 

JULY 

AuC 

sEpT 

OCT 

Nuv 

CEC 

1 

i .uO 

0 13 

0,00 

0.00 

Trace 

O.DO 

0.00 

O.DO 

0.00 

U.OO 

O.CB 

O.uC 

2 

TSaCC 

u . 00 

0.00 

0 00 

0.5 3 

0.26 

0 CO 

0,24 

0.u6 

u.oo 

TRACc. 

C • Du 

J 

0 • u 1 

u 00 

o.oc 

0 00 

0. 00 

0.00 

o.uo 

2. =4 

0 • Olt 

U.OO 

I . IG 

0 < UL 


0| 1 2 

U ,00 

0.00 

0 00 

C-. Do 

0 . 00 

0,00 

0.02 

0. uO 

U.OO 

0.3 t 

C 1 OG 

b 

O.uo 

0 . u2 

0 II 0(j 

U 00 

o.oo 

U .00 

0. ba 

0 , 00 

TRACE 

0.00 

0,00 

G 4 00 

A 

a uo 

U « 1 u 

0.00 

0 OD 

0.24 

u . 00 

0.00 

U . GO 

TRACE 

0 . 00 

0 t u 7 

u * OC 

7 

0 > uo 

U a uo 

0 .00 

0 00 

7 . 30 

u.oo 

u , 00 

O.OQ 

0.00 

U 1 uo 

O.uO 

Cl , to 

s 

TRACE 

u.oo 

C.03 

0 00 

0.00 

u 09 

0 11 0 0 

0.00 

o.uo 

o.uo 

0.00 

0.01 ' 

9 

0 • UO 

0.00 

0.00 

0 00 

0.00 

u OQ 

0,46 

0 t uD 

0 . uO 

u.oo 

0 , UQ 

0,01 1 

1 J 

TSAC6 

0 , uO 

0,00 

0.00 

1 . 3u 

1 . 35 

1 . 4S 

0.65 

o.uo 

U. JO 

O.UO 

0.03 , 

1 ) 

0 »uo 

u So 

0 « Qu 

0 00 

0 . 3 U 

0 , 36 

0 ,Cu 

0 . uO 

0,00 

0.23 

0.12 

0.01 , 

i 2 

0 

u.2>t 

O.OQ 

0 OD 

).05 

0.00 

0,13 

0,00 

O.uO 

0.03 

0 , u • 

G.02; 

1 3 

0 • uo 

0.00 

0.00 

U 00 

0.00 

TRACE 

TRACE 

O.UO 

0. u5 

TRACE 

0,92 

o.oo' 

1 4 

0 t uo 

u.oo 

0,00 

0 00 

0.20 

0.00 

O.uo 

0.00 

O.sS 

U.OO 

0.00 

o.oa 

1 b 

OtUO 

u .uo 

0 . ou 

0 00 

0 . 20 

U.OO 

0,00 

0,00 

0.02 

O.OQ 

TRACE 

TkACE 

‘ < 

0 . uO 

u.oo 

0,22 

0.00 

0. 00 

2.17 

0 . ' 3 

0.00 

0.00 

u « 0 0 

0,00 

(j 4 OG 

1 7 

0 t uo 

0.00 

0.00 

0.00 

0.00 

0 39 

5 .37 

0, l2 

0. uO 

o.oo 

trace 

o.oc 

1 a 

0> 1 A 

0.00 

0.00 

0,00 

0. Ou 

0,00 

0.45 

0,00 

0.00 

0.00 

0,52 

TPACl 

1 9 

TRACE 

0.00 

0.00 

0.00 

0.00 

0.00 

0,06 

0,73 

0.00 

O.OQ 

0,00 

0,00 

20 

TRACE 

0.00 

trace 

0 oo 

0.00 

0,00 

0.26 

0 .00 

o.uo 

0.00 

O.OO 

0,00 

2 1 

T K A c e 

0 , uo 

a . 62 

0 02 

0 . 00 

U.OO 

□ , J a 

0 • DO 

o.uo 

1 > 20 

O.UO 

0 . CO 

22 

0 • 00 

0.00 

0.00 

0 00 

0 , Ou 

0,00 

0.02 

D • 0 0 

0.00 

2,20 

0.00 

0,00 

23 

0 .00 

0 00 

0.00 

0 00 

0 . Ou 

u.oo 

0.00 

0 « uO 

0.00 

0.00 

0.03 

0 > oc 

24 

0 . -0 

0 uD 

0 00 

O.OQ 

0 . Ou 

u.oo 

0.u9 

D tt u 0 

1,35 

G « M 

0.46 

0 4 00 

2b 

o.uo 

u.oo 

Ci.O 1 

0 00 

0.00 

u.oo 

0.00 

Cl « uO 

3,50 

□ t 0 s 

0.03 

0 t oc 

26 

0 . uO 

0.00 

O.OQ 

0,00 

0.00 

0,00 

O.uO 

0,00 

0.61 

0.02 

0.00 

0 • 00 

2 7 

o.uo 

0.00 

0.00 

2 2b 

0.00 

0.00 

0,00 

0 1 uO 

0.20 

0.00 

0 0 0 0 

0,00 

2B 

0 . uo 

0 . uO 

0.00 

o.us 

0 . Oo 

0.00 

0 • uO 

0, ID 

0.03 

0.00 

0.00 

o.oc 

29 

o.uo 

0.45 

0.00 

0.00 

0.00 

0.00 

0,00 

trace 

0. 00 

6.06 

0.00 

0,00 

30 

2.24 

.A. 

trace 

0.00 

OtUO 

0.00 

o.uo 

O.oD 

0.28 

0.00 

0.00 

0,00 

4 i 

0.59 

- 

0.00 


0.0 5 

- 

0.00 

O.OD 

- 

0,00 


0.00 

MONTHLY 

total 

3.7? 

1 ,H4 

o.ea 

2.3b 

1 I.‘I9 

4.52 

S.40 

4.36 

6.64 

e.9o 

4,45 

0.26 


annual 

total FOR 1972 a 


SN.Mi 



table 3 


TNRIS 



TEXAS SA7ER 

ORIENTED data sank 


09 /0?/7£> 

NMS 

precipitation 

PA&E . 



FOR 



JD 

NunaER Q00071S& 




LOCAT lONj 

PORT 0«cONN£R 










YEAR “ 

1972 


LATt 28 24, 

Ou lung' 9A 

2H 00 

eAsiN* iv 

COUNTVI CALHOUN 









OAV 

JAN 

FE8 

march 

APRIL 

may 

JUNE 

JULY 

A u)G 

SEpT 

OCT 

NOV 

DEC 


1 

0 . !>0 

0.30 

0,19 

0.00 

D.OO 

U .00 

0 g uO 

0.20 

o.uo 

o.co 

0 , uO 

0 , Ou 


? 

0..8 

0.02 

0,02 

0 . 00 

Q > 1 3 

TRACE 

0.00 

0.3! 

0.00 

0.00 

0 . jO 

D.OO 


3 

TRACE 

0. UO 

o.ou 

0 00 

4 . t 7 

0 05 

□ .00 

0 . 28 

0 • uD 

0.00 

0, IS 

TRACE 


H 

TRACE 

eJ A U 0 

0.00 

0.00 

0.00 

trace 

0.00 

1 « M 0 

0 • uO 

0.00 

0.6S 

0 f 0 u 


& 

TRACE 

0 00 

0.00 

0 I 8 

0 ft Cj 0 

D.OO 

trace 

o.uo 

0.00 

0,00 

TRACE 

trace 



0 .UO 

0. ) 0 

0.00 

0.00 

0.10 

u 00 

o.oc 

0 . uO 

0.00 

0 . 00 

0,00 

trace 


7 

D.UO 

u.us 

0.00 

0 00 

0.20 

0.00 

0 . uO 

D .00 

Q.uO 

0,00 

TRACE 

U.OO 


8 

0< u8 

u 00 

0 . Ou 

0 GO 

1.6b 

Trace 

0.00 

0,00 

o.uo 

0*00 

0,00 

0 . 05 

9 

0 . UQ 

0 .00 

0, 

0.00 

trace 

0.07 

0.35 

O.GO 

0.00 

u 9 G Q 

0,00 

TkA CE 

S) 

1 D 

0 > UQ 

D.UO 

0.01 

0.00 

TRACE 

0.35 

0.00 

0,00 

o.uo 

0 .00 

0.03 

0.03 

1 

1 1 

0,o2 

U . 2 8 

0.00 

0 00 

0 g 6 2 

0.03 

Q.OQ 

1.12 

0.00 

0.00 

0 r 

trace 

(P 

t 2 

0 OO 

U lU 

0 • Ou 

0.00 

trace 

0,00 

TRACE 

0.00 

0.10 

0.27 

0.16 

0.03 

( 

1 3 

0 • uO 

u • 0 2 

0 00 

0 00 

0.60 

0,00 

0.13 

0.00 

0.35 

o.uo 

0,62 

0,03 


1 A 

0iU2 

TaaCE 

0 «0u 

0.00 

0.3b 

0 00 

0.00 

0,00 

0.96 

0.00 

□ g U 3 

u , 05 

1 S 

D t UO 

TRACE 

0.03 

0 00 

0 . 20 

D.OO 

0 ( uO 

0. 00 

1,57 

0.00 

0 • uO 

0.07 


i A 

O.UO 

TRACE 

o.os 

0 00 

0.00 

U.08 

0,22 

0,00 

0.03 

0,00 

0,00 

G.OO 










1 7 

0 . 00 

0.00 

o.ou 

0.00 

0.00 

D 08 

1 .06 

0.00 

0 • u3 

0,00 

0.00 

0,00 


) 8 

0 >28 

0.00 

0,00 

0 00 

0.00 

0.00 

0,0? 

0,00 

O.UO 

0.00 

1.62 

0.00 


1 9 

trace 

0.00 

0,00 

0 00 

0 . DO 

0.00 

0.05 

TRACE 

O.OD 

u.oo 

0.75 

TRACE 


2U 

TRACE 

u. 00 

0 • Ou 

0.00 

0.00 

0.00 

0.11 

0,q2 

0.00 

0,00 

0,00 

0.05 


2 1 

TRACE 

0,00 

0,10 

0.00 

0.00 

0.00 

O.OH 

0.00 

0.25 

2. 38 

0.00 

0 « 0 2 


22 

0.02 

TkACE 

0.00 

0.13 

0 • 00 

0.00 

0.75 

0,00 

0.03 

1 . 30 

0,25 

0.00 


2 3 

TRACE 

0.00 

o.ou 

0 00 

0.00 

U 00 

U .60 

0.00 

1 .01 

H .36 

0.05 

TRACE 


29 

0 • UO 

0.00 

0,00 

0 00 

0.00 

0.00 

0.16 

U.oo 

2.20 

0.03 

0,18 

u « u u 


28 

0 . UO 

TRACE 

0.01 

0.00 

0.00 

0.00 

0.00 

0 . UO 

2,1^ 

0,00 

0,7S 

0,00 


2A 

TRACE 

0.01 

trace 

0.00 

Q D 0 0 

0.00 

0.00 

0,00 

Q.HH 

0,00 

0,00 

o.co 


27 

0 . U 1 

0.00 

o.ou 

O.QS 

0.00 

0.00 

0.00 

0 , uO 

0.63 

TRACE 

0,00 

0 . 00 


2a 

TRACE 

0.00 

0.00 

0.70 

o.iJO 

0.00 

0,00 

0.00 

0.03 

0.00 

0,00 

0.00 


29 

0 t (JO 


0.00 

0.00 

0 . OQ 

0.00 

Q.ua 

0,00 

0.00 

3,60 

0,00 

0.00 


3U 

\ 


0.00 

0.02 

0.00 

0.00 

0,00 

0.00 

0.00 

0.13 

0,00 

TRACE 


31 

0 . ss 


0.00 


TRACE 


TRACE 

0.00 


D.OO 

ft* 

0,00 

«» ft* ftft 


HONThLV 

TOTaL 

3«S2 

2,2V 

0.68 

1.10 

S.BQ 

0.68 

3,56 

3.33 

10, UR 

12,03 

5,66 

0.33 


annual 

TOTAL for iV72 “ 


‘i849<: 



TABLI 4 


09/0 ?/ yh 



TNRIS 

TEXAS e^TER ORIENTED 

Nftb precipitation 
FOR 

ID NUMBER Q0007S2? 


location REFUGIO 

LATJ 20 10 00 LOHrj 97 W 00 BASINI 20 COUNT Y J RCFUOlO 


Jf> 

( 

IF 

( 


j:- 


OA Y 

j A N 

Ft a 

MARCH 

APRIL 

mat 

JURE 

1 

0 OG 

0,07 

0.00 

0.00 

trace 

0,00 

2 

0 ., uo 

0 00 

0.00 

0 00 

0.20 

T3, 7 1 

3 

0 . u3 

0 uo 

0 . Ou 

0.00 

0,00 

trace 

n 

0« IQ 

0 00 

0,00 

0,00 

0.00 

, 0,00 
- 0 DO 

S 

trace 

Trace 

0 . 00 

O.OQ 

TRACE 

t 

0^00 

0 02 

C. 00 

0 00 

2.20 

U.OO 

7 

0 . uo 

0.00 

0.02 

0,00 

3.bR 

0.00 


OtU3 

U 00 

T ft A C L 

0 00 

TRACE 

U. 7M 

Y 

0 • uo 

u • U 0 

0.00 

0 00 

0,00 

U . 1 3 

1 u 

0. u2 

trace 

TRACE 

0 03 

1 ,E3 

0. IQ 

1 1 

0 . UO 

0 .38 

0.00 

0 00 

0.06 

U.99 

\ 2 

0 .uO 

u OS 

0 00 

0 00 

t .09 

0 . 00 

1 i 

□ . UO 

u . uO 

0 . Ou 

0 00 

0 <Ub 

TnaCC 

1 Y 

0 « UO 

0.00 

trace 

0 00 

0.99 

0.02 

1 b 

O.UO 

u.oo 

0. 1 1 

TRACE 

O.Ufc 

0.12 

1 A 

0 1 UO 

0 00 

0.78 

O.OQ 

o.oa 

1 .00 

I 7 

TRACE 

0 . 00 

0.00 

0 00 

0.90 

0.00 

I B 

o.u« 

O.OQ 

0,00 

0 00 

0.00 

0,00 

I 9 

T R A C F 

0,00 

0,00 

0,00 

0.00 

0,00 

2J 

TRACE 

0.00 

TRACE 

0 00 

0.00 

0.00 

2 1 

O.UO 

OoOO 

0.00 

O.OQ 

O.OQ 

O.OQ 

2 2 

0 * uO 

0,00 

0,00 

0,00 

0.00 

0,00 

23 

O.UO 

(J.OO 

0,00 

0 00 

0.00 

u.oo 

2y 

0.00 

0.00 

0.00 

0,00 

0.00 

0 00 

2s 

0.00 

U . 00 

0.00 

o.oo 

0.00 

0.00 

Zi 

O.CtS 

0.00 

0.00 

0.00 

O.OQ 

0.00 

2 7 

0 .00 

0,00 

0.00 

3.39 

0.00 

0.00 

28 

T R ACt 

0,00 

0.00 

0.08 

0.00 

0.00 

29 

TRACE 

0.97 

0,00 

TRACE 

0.00 

0.00 

30 

I .b9 

ts, 

0.02 

TRACE 

O.OQ 

0.00 

3 1 

O.MO 

•* 

0,00 

~ 

TRACE 

<» 

“ « 


M*a txw «• O U/ ■» 





MONTni Y 
’•OT^U 

2 4 6 


Q.93 

3.<ra 

T0» 10 

3.76 


OATA BANK 


PA&E . 003 


year “ 1972 


JULY 

A u& 

SEPT 

OCT 

NOV 

OEC 

O.UO 

0 .00 

0.U5 

0.00 

0.00 

0 .00 

Q.OQ 

0,92 

0.5N 

0 • 00 

TRACE 

o.oo 

0,00 

2.86 

0.00 

0.00 

0.3 3 

o.oc 

0.08 

0.00 

O.UO 

0.00 

TRACE 

trace 

0,12 

0 . QO 

0.00 

0 .00 

0.00 

0.04 

0.00 

O.uO 

0.00 

0.00 

0.05 

TRaCl 

0,00 

0 « uO 

0 « tjQ 

0 . uO 

0 • 0 □ 

o.oc 

0.00 

0,05 

0 .00 

0,00 

0.00 

0,00 

0,00 

0 ,CQ 

0.00 

o.oo 

0.00 

0,05 

trace 

0,04 

0,00 

0.00 

o.co 

C.07 

TRACE 

TRACE 

TRACE 

TRACE 

0.12 

0.04 
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1 0 A COST-BENEFIT STRATEGY FOR THE EVALUATION OF LANDSAl -DERIVED 
INFORMATION PRODUCTS 

1 1 Some Prelimxnary Consgderations 

- 1 

Cost-benefit analysis is inherently controversial Both 
the theory and the empirical methods used in cost -benefit 
estimates rest on assumptions that may or may not be acceptable 
to the policy-maker The theoretical foundations of cost- 
benefit analysis are derived from vjelfare economics, which is 
in itself a highly controversial area of analysis v/ithin 
the economics profession Empirically, cost-benefit analyses 
are attempts, not alv/ays explicitly stated, to simulate the 
market equilibrium positions of hypothetical demand and supply 
curves of the good (product or service) being analyzed If 
it IS possible to estimate the nature of the demand and supply 
curves of the good in question, and if the analyst can simulate 
the various market equilibrium positions of the various demand 
and supply curves, then he is able to estimate the changes in 
either the demand or supply curves 

The difficulties of estimating the nature of these relation- 
ships are often insurmountable, and the issues involved in cost- 
benefit analysis are often hard to resolve from the perspective 
of policy decisions For example, the concept of consumers' surplus is 

^An excellent discussion of the cost-benefit methodology can 
be found in E J. Mishan, Cost-Benefit Analysis An Introduction 
(New York Praeger Publishers, 1971) 
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at the heart of cost-benefit analyses This concept may be dear 
to some academicians, but it often offers little in the way of 
guidelines for implementing policy 

Recognition of the controversial aspects of cost-benefit 
analysis should not, however, be construed as a renunciation of 
the usefulness of this type of analysis for certain areas of 
policy evaluation One leading economic theorist has stated 
that "the application of cost-benefit analysis to the determina- 
tion of expenditure policy has proved of great practical value 

2 

in applying efficiency considerations to expenditure decisions " 
Ultimately, the important issues in program evaluation are 
whether existing programs are the most efficacious ways to obtain 
the benefits " And the cost -benefit methodology can often 
provide a means by which the analyst can give a rough approxima- 
tion of vjhether costs are indeed justified by benefits received 
Given the controversial nature of cost-benefit analysis, 
it is necessary for this investigation to state at the outset some 
of the less obvious assumptions which will be made throughout 
the course of the evaluation, and to distinguish these from 
assumptions which will not be made and tasks which will not be 
undertaken First of all, it is assumed that the distribution of 
income is given (constant at time of analysis). Costs and benefits 


Richard A Musgrave, "Cost-Benefit Analysis and the Theory of 
Public Finance," Journal of Economic Literature, September , 1969, 

pp. 797-806, at p 799. 

3 

American Economic Review , June, 1975, pp at p. 266 





will not be analyzed with respect to their impacts on the distri- 
bution of income among indjviduals in society A corollary of 
this assumption is that the implications of potential changes in 
social welfare from developing this technoJogy will not be 
explored in this investigation 

Secondly, it is assumed that price is a measure of social 
value This assumption is necessary since the evaluation v/ill 
be structured around the measurement of price The opportunity 
costs of deploying resources in the development of an opera- 
tional remote-sensing technology in the state will not be analyzed 
since this would lead into an evaluation of the efficacy of the 
distribution of public expenditures The sine qua non of the 
theoretical foundation of cost-benefit analyses is the concept 
of opportunity cost Since every choice of an alternative 
excludes other alternatives that might have been chosen, the 
true "cost" of the alternaxive chosen is measured by the 
benefits that are foregone by the exclusion of the second "best" 
or second most desirable alternative Thus , the opportunity 
cost of a proaect such as the LAKCSAT project is tne berefirs 
that are lost to society as a result of allocating resources 
to this project rather than to some other project, but an eval- 
uation of the nature of foregone benefits would be a difficult 
and lengthy task 

To the extent that remote by sensed data can be used to 
generate "newer" and "better" information, this newer and better 
information will enhance understanding of the environmental and 
ecological processes along the coasxal areas of the state An 
knowledge of natural processes along the coast could affect 

coastal management goals and ob 3 ectives, whether explicitly 
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or implicxtly The availability of newer and better jnforrnaLion, 
along with the enhanced understanding of ecological processes 
that results from having nevrer and better information avaalable, 
could affect the nature and consequences of government policies 
V7ith respect to the private sector Changes in government 
policies regarding preservation, conservation, or development of 
the coastal area could affect, to some extent, the spatial 
distribution of population and employment patterns along the 
coast These possible long-range changes V7ill not be incorporated 
into the design strategy for evaluating The costs and benefits 
of implementing an operational remote sensing system, since an 
analysis of long-range changes is more appropriately a task for 
a cost-benefit evaluation of broader coastal management policies 

The design strategy in this investigation for an evaluation 
of the feasibility of implementing an operational LANDSAT system 
will focus strictly on a straightforward estimation of some of the 
more obvious costs and benefits associated with this LANDSAT project 
Methodologies for addressing a few of the more theoretically 
difficult aspects of the costs and benefits associated with an 
operational LANDSAT system will be briefly discussed in the final 
sections of this report, but only for the sake of alerting the 
reader to some of the more difficult issues. 

Finally, it must be emphasized that the conclusions re- 
sulting from a cost -benefit evaluation should not be tne sole 

I 





or even one of the main justifications for eiLher reconmiending 
or rejecting the use of state monies to develop an operational 
LANDSAT system The crux of the difficulty in performing cost- 


benefit analysis is that benefits have to be stipulated if the 
analysis is to be performed And there is nothing in the nature 


of cost-benefit analysis that provides for a stipulation- of 



should be to highlight some of the issues involved in decndang 
on the disposition and allocation of public investment projects 
There are several conceptually and methodologically dis- 
tinct approaches to a cosi -benefit evaluarion of LANDSAT-derived 
information products These include (1) a cost-savings analysis, 
(2) a cost-effectiveness analysis, and (3) applications modeling 
or a simulation of the possible costs and benefits associated 
with the application of an operational remote sensing technology 
to various informational needs in the state. Each of these 


methods of analysis focuses on the costs and benefits of using 
LANDSAT technology to satisfy information neeas and to reduce 
the xmcertainty inherent in the governmental decision-making 






process However, the parlicular type of analytical framework 
actually employed at the completion of this investigation will 
depend on the questions and hypotheses that are deemed relevant 
to the evaluation Ultimately, the objective of the analysis is 
an assessment of the "value" of LANDSAT data as information inputs 
for coastal projects and programs This assessment is important 
because the economic "value" of remotely sensed data will vary 
depending on (1) the nature of the institutional framevrork vfithin 
which the decision-making process takes place, (2) the informational 
needs of a specific user or agency, (3) the capacity and technical 
sophistication of present information systems, and ('■0 the extent 
to v;hich remote-sensed data can replace and/or supplement existing 
data 

In view of these considerations, a complete and thorough 
evaluation of the costs and benefits of implementing an operational 
LANDSAT technology might entail a phased evaluation, in which 
each phase of the evaluation would be structured around the assess- 
ment of specific aspects of the implementation of an operational 
system Therefore, a comprehensive research and design strategy 
for estimating the possible costs and benefits of an operational 
system could be structured around different phases, viith each 
phase addressing specific objectives For example, one phase 
of the evaluation could focus on cost-savings estimations, a 
second could address the development of cost-effectiveness 
criteria for determining the most efficient combination of 
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remotely sensed and field dara for product generaLion, a third 
could come to grips with the task of developing models to simu- 
late the costs and benefits associated v;ith different applica- 
tions of remotely sensed data to informational needs in the state, 
and a final phase coula focus explicitly on estimating the econo- 
mic value of LnWDSAT-deri ’■ed information predicts 


The main advantage of using a phased approach to an 
evaluation of LANDSAT data is that specific aspects of the role 
of LANDSAT data in supplying information can be evaluated se- 
parately from other aspects Different perspectives on the 
analysis can also be gained by using this phased approach, 
which is an important consideration because the nature of econo- 
mic analysis is uniquely determined by the analytical perspective 
adopted, i e , by the manner in which the phenomenon to be evalua- 
ted IS defined, by the evaluation criteria employed, and by the 
hypotheses posed during the course of the investigaiton Much 
of the confusion surrounding the validity of economic analysis 
in general, and cost-benefit analysis in particular, stems 
from the fact that conclusions emerging from economic analyses 

j 

will often change readically if the questions and hypotheses 
around which the analysis is structured are posed in a different 
manner For example, in cost-benefit studies, if there are 


different assumptions concerning the length of time during which 
the project is operational, or if different assumptions are uses 
regarding the rate of changes in remote-sensing technology, 
then these changes will have a substantial impact on the magni- 
tudes of the costs and benefits associated with the project 
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Each phase of a phased approach to a cost-benefxt 
evaluation vfould define LMDSAT data and LANDSAT-denved in- 
formation from different perspectives and vjould pose different 
questions to be addressed during that phase This type of 
approach would provide additional insight into the nature 
and significance of the research problems at hand and could 
stimulate further research inxo cost-benefit analyses of 
LANDSAT data as both an informational and managerial tool 

However, a thorough and detailed analysis of the costs and 
benefits of implementing an operational LANDSAT system would 
involve more time» expertise, and money than is available in 
our current budget In view of these constraints , the cost- 
benefit evaluation in this investigation probably should be 
a comparison of the costs of generating information using 
current capabilities for specific products T7ith the costs of 
generating technically similar information products using 
satellite data The important assumption made here is that 
LANDSAT-denved information is not qualitatively different 
from information generated using conventional data soin?ces for 
particular types of produces In xhis type of appraoch, the 
objective is to determine X'/hether, and to what extent, in- 
formation obtained from an operational LANDSAT system is 
cheaper than comparable information obtained from convention- 
al sources, in terms of collection costs, interpretaxion costs, 
and display costs. 
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A cost-savxngs evaluation will not only snov7 the extent 
to which implementation of an operational LANDSAT system wjll 
loxrer the unit costs of generating an information product, 
such as a land use map, but wjil also provide an estimate of 
benefits realized Thus, in this rather narrov/ly defined con- 
text, "benefits" are equated with cost-savings Tne details 
of the proposal evaluation strategy are discussed an the next 
section 
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1 2 The Cost-Savxngs Approach To Benefits Estimation 
12 1 Definitxori 

The cost-savings approach will document the 
difference in costs between information products derived 

Sci'toXXil.S; ■QOXl‘“S3L't'SXXlJl<5 

data The savings in costs (dollars saved) v/ill be the 
"benefit" to an agency or user Since information 
products derived from satellite data will usually be 
somevihai; different in kind, vre propose to evaluate in- 
formation products derived from satellite data that the 
decision-maker could find 3 ust as usable and roughly 
"equivalent" to the information that he presently uses 
LANDSAT-derived information products that are similar 
to non-LANDSAT information products will be analyzed, 
rather than totally new kinds of information products, 
partly because information on the cost of producing some 
existing products, such as the Bureau of Economic Geology 
land use maps, of the Texas coast, is expected to be 
available 

The cost-savings evaluation will focus on the unit 
costs of producing information products that are derived 
from technologically competing data sources This approach 
vrill entail the following a careful documentation of the 
costs associated with the experimental phase of the LANDSAT 
pro 3 ect, an estimate of the costs of producing satellite- 
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derived information products under operational conditions, 
collection of data on the costs of producing non-Satellite- 
derived information products, cost comparisons, and estimates 
of the present value of the annual stream of costs and 
benefits that will be associated with the implementation of 
an operational LANDSAT system The conclusa ons emerging 
from a cost-savings evaluation should indicate whether there 
are pecuniary advantages to be gained by using LANDSAT 
imagery to generate certain types of information products 
Also, to the extent that the use of LANDSAT imagery produces 
lovrer operating costs for the production of information, 
these lo^jer costs represent economic gams that should be 
internalized 

It should be pointed out that in estimating the cost 
savings associated with implementation of an operational 
LANDS'! system, the assumption is made that the demand 
for information products by decision-makers ns perfectly 
inelastic That is, it is assumed that reductions in the 
unit price of information products resulting from the 
implementation of an operational LANDSAT system will not 
affect the demand for information This assumption is 
necessary in order to compute the annual stream of benefits 
that will accrue to the state as a result of implementing 
a new information system. The implications of the different 
assumptions concerning the elasticity of demand for informa- 
tion products will be discussed in greater detail in 
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section 


122 Cost Recording 

The firsL step in a cos t- savings evaluation of 
LANDSAT-derived information is a documentation of the costs 
of acqu.iring and processing I’^agery and of th!|< costs 
of displaying the information product These costs will 
be documented through cost sheets that vnll be used to 
keep track of equipment and personnel employed in each 
phase and task of the LANDSAT project A sample of the 
cost sheets and the accounting procedures to be used in 
various phases of the LAKDSAT project are included as 
Appendix B 

The purpose of using cost sheets to tabulate the hours 
of equipment and personnel expended on each task is to 
enable the analyst to estimate the equipment and labor 
costs associated with the experimental investigation from 
satellire imagery At tiie eixd of tlie investxgatxon, the 
analyst will be able to make an accurate statement about the 
various costs associated with each task 

The usefulness and applications of satellite imagery 
will be tested at four predetermined sites in the Texas 
coastal area (figvtre 1) Testing the usefulness of satellite 
imagery at the San Antonio Bay Test Site, for example, in- 
volves the completion of at least nineteen steps (Appendix B ) 
There are six steps associated with acquiring the imagery. 
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Figure 1 Approximate location of small test 

sites for LANDSAT Investigation inf23790 
Test site 1 is the entire coastal strip 
approximately 27 miles wide 
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four associated with extracting information from the 
imagery, and nine steps assocaated vjith displaying the 
information Each of these steps represents a part of 
the task of an information product on the San Antonio 
Bay area The hours of enin pment usage and laborj.,"! ‘iToe 
expended during each of these steps will be recorded on 
a daily basis Records on computer time and computer costs 
V7ill also be recorded by task and step Other ma^or costs 
associated vjith the San Antonio Bay area test , such as 
data costs, will likewise be recorded by task It is 
not necessary to keep track of such costs as miscellaneous 
supplies used at the San Antonio Bay test sites since the 
total costs of supplies can be estimated at the end of the 
project Thus, at the end of the image interpretation 
task for San Antonio Bay, we -i7ili have a complete record 
of the hours of equipment, labor, and computer time used 
Tasks functionally similar to those performed at ban 
Antonio Bay will be performed at the three other test sites 
in the coastal area The hours of equipment and personnel ex- 
pended on each of these tasks in the remaining three nest 
sites will be documented in an identical manner At the 
end of the LANDSAT project, when the information products 
to be generated at each of the four test sites have been 
completed and evaluated, there will be a cumulative record 
of the total hours of equipment, labor, and computer time 
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expended diiring the eighteen month investigation for each 
of the steps involved in producing information from satellite 
imagery. 

Although the work that will he done at each of these 
test sites represents an experimental investigation of the 
usefulness of satellite-derived information products, the 
steps involved in these experiments are designed to simulate 
operational monitoring system (Section 3 1 2 of the text 
of this report) The costs of the steps performed at each 
of the test sites vfill be used to estimate the costs of an 
operational system 
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122 Estimating the Costs of an Operational LANDSAT System 

The costs of the experimental operations will be collected 
in terms of hours expended. Hours expended diuping this phase can 
be multiplied by the actual prices of tne various inputs, such 
as wage rates per hour, computer costs per horn?, and equipment 
costs per hour, in order to generate a profile of dollars 
ejq>ended by input and by task, but this type of excercise is 
really secondary to the cost-savings evaluation The resource 
costs of the experimental operations, in terms of input hours 
expended, will be used to estimate resom?ce hours expended 
in an operational setting . 

The cumulative records of total input hours expended during 
the experimental phase will be used to estimate the learning 
curve, vrhich V7ill in turn be used to estimate a standard man- 
hour, a standard computer- hour , and a standard equipment -hour 
A standard hour is a meas\n:’e of the average input requirement 
iro p6!!r*xoi?T^ s. givsn ts.s^ ilti opsx*^ cio^s.X 
setting A standard man-hour is a measure of the average 
labor requirements for the completion of a given task, a 
standard equipment-hour is a measure of the average amount of 
equipment time needed to perform a given task, and so on 
The assumption is made that the person performing the task 
has already been trained and is experienced in what he is 
aoing, thus no allowance is made for learning time. Under 
ideal conditions, a standard man-hour would be a measure of the 
minimum labor time needed to perform a certain task, however. 
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ideal conditions are rarely attained in the real world These 
standard hours will then be multiplied by expected average 
input prices in order to estimate the costs of generating in- 
formation products in an operational setting 

The main premise of the learning curve, or the manufac- 
turing progress function, in engineering jargon, is that ";]ust 
as the effort exerted by a single xjorker decreases as he ac- 
quires experience and skill in doing a set of tasks, so the 
labor hours or labor cost per unit of product produced by a 

group of workers will decrease as experience is gained by the 

1 

group in producing the product " Application of the learning 
curve concept entails an estimation of the expected rate of 
progress in learning to perform the tasks A learning progress 
rate of 80 percent, for example, means that as output is doubled, 
the labor time expended on the last unit of the output will have 
dropped to 80 percent of its original value And as output 


1 

Harvard B^isiness School, "Fawcett Optical Equipment Company," 
mimeograpned copy of case materials used in xne narvara Graduate 
School of Business Administration, 1960 Other discussions 
of the learning curve can be found in Paul U Marshall, et al. 
Operations Management Text and Cases (Homewood Richard D 
Irwin, Inc , 1975), F J Andress, "The Learning Curve as a 
Production Tool," Harvard Business Review , January- February 
1954, W. B Hirschmann, "Profit from the Learning Curve," 

Harvard Business Revievr , January- February 1964, and Abernathy and 
Wayne, "Liraixs of the Learning C\irve," Harvard Business Review? , 
Septeiriber-October 1974 

2 

A learning progress rate of 80 percent is a fairly standard 
rate This figure was imparted during conversation with E B 
Deakin. 
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xs again doubled, say from 20 to 4-0 unxls, the labor time ex- 
pended in producing the 40th unit of output will have declined 
to 80 percent of its value in producing the 20th unit It is 

unrealistic to expect a constant learning progress rate as output 
IS expanded indefinitely . The learning curve will therefore 
continue to decline throughout the relevant ranges , but after 
a point, the curve v?ill flatten out with respect to the X-axis 
This IS illustrated in Graph 1 Estimation of the point at 
which the learning curve will start to flatten out entails 
estimation of changes in the learning progress rate that are 
expected to occur as efficient operational status is achieved 
As peak efficiency is approached, the learning progress rate 
will approach 100 percent, which means that as output is doubled, 
the labor time expended in producing the last unit of output 
will approach 100 percent of the amount of labor time expended 
on producing the original unit The implication is 
that as the learning progress rats approaches ino percent, 
labor approaches 100 percent effieiency, and the labor time 
expended at expected peak efficiency provides a measure of 
standard man-hours 

A quantitative estimate of the learning experience asso- 
ciated with the LANDSAT project can be obtained from the cumula- 
time record of labor hours expended during experimental operations 
As similar tasks are performed at each of the test sites, we 
would expect a decline in the number of labor hours expended 
per task. Since satellite technology is fairly new, it is expected 
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that develop xng and testing the capabilities of satelliLe-denived 
information products will entail considerable learning That 
iSj much of tne labor time expended in producing maps based 
on satellite data v?ill be e/pended in learning nev7 techniques, 
assessing the capabilities of satellite technology in satisfying 
information needs, developing guidelines for implementing an 
operational system, and debugging the system The decline in 
labor hours expended per task can be obtained from the in- 
formation compiled during the experimental phase And the 
labor hours expended in performing tasks at the end of the 
experimental operations can be used, along with other considera- 
tions aeemed relevant, to estimate a standard man-hour 

A standard man-hour can be measured in any of several 
vjays Since there will be qualitatively different cate- 
gories of labor employed during the LAFDSAT project, e g , 
a Geologist I, a Geologist II, a General Biologist, etc , it 
is possible to estimate a stanaard man-ccur for each of these 
different ^ob classifications "Ground Truth" interpretation 
(task 8, Text Site 3) in an operational settings for example, 
might entail 1 5 standard man-hours of Geologist I work, 0 5 
standard man-hours of Geologist II work, and 2 0 standard 
man-hours of General Biologist work These standard man-hours 
are then multiplied by the respective wage rates that are 
expected to prevail if and when LANDSAT becomes operational 
Thus, in this context, a standard man-hour refers to a single 
specific occupational skill required for completion of a single 
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specific task. 

A standard man-hour can also be defined to be a composite 
measure of the various occupational skills needed Lo complete 
a single specific task In this situation, a standard man-hour 
for "Ground Truth" interpretation can be estimated and wouJ d 
be multiplied by a composite wage index in order to estimate 
labor costs It is also possible to estimate a composite 
standard man-hour for a set of tasks The v?age rate used in 
this situation would be a weighted index of the expected wage 
rates of the various occupational skills employed in performing 
the set of tasks 

Similar procedures will be used to estimate standard 
equipment -hours and standard computer-hours Although equip- 
ment and computers do not "learn" tasks in the same manner 
as does labor, the learning curve concept can be applied 
to both Items A Richards Light Table, for example, wll be 
used in "Ground Truth" interpretation, and tne houts that 
the Table is used in performing this task will be recorded on 
a daily basis, along with hours of labor expended on this 
particular task As the task of "Ground Truth" interpretation 
will be performed at each of the five test sites, we can expect 
thai the hours of equipment useage ;rill decline during the 
experimental operations This decline will occur because labor 
will become experienced in identifying the task requirements 
that must be satisfied by the Light Table Thj s is not to 
imply that labor will necessarily become more skilled in using 
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the Light Table, but only that labor will develop skills in 
identifying the minimum amount of required equipment usage 
It IS, of course, possible that hours of equipment usage for 
certain tasks will not decline throughout the duration of the 
experimental investigations In this case^ estimation of a 
standard equipment -hour will still be derived from the 
accumulated data on hours expended during the investigations 
The general accounting procedures that are to be used in 
estimating equipment costs in an operational setting are 
described in Appendix A 

Standard computer-hours and computer costs in an opera- 
tional setting are estimated in an identical manner 

The separate estimations of labor costs , equipment costs , 
and computer costs involved in the production of an information 
product in an operational setting I'lll be aggregated in order 
to provide an estxmate of the dollar costs of generating a 
land use map deri'"'ed from saxelline data 

Several points are in order concerning the reliability 
of these cost estimates for product generation in an operational 
setting 

One anticipated difficulty, albeit minor, is devising ways 

to allocate costs of loint products X and Y are said to be 

3oint products if the production of X results in the production 

1 

of both X and Y at the end of the production process Since 


^The classical example of 30int products in the economics 
literature is the production of mutton and wool The pro- 
duction of mutton usually involves the production of wool, 
unless the animal is hairless at the time of its demise The 
converse does not, of course, follow. 


3<^-G-21 



tvio informatxon products ;ji 11 be generated at each of the 
test sxtes , xt xs possxble that certaxn tasks assocxated wxth 
producxng one of the information products will not need to be 
repeated in the production of the remaining product That is, 
certain aspects of the production process are characterized 
by ’’indivisibility". Since there are no hard and fast accouniing 
rules that can be used to allocate the costs of production 
among ^oint products, some "reasonable" estimation procedure 
will have to be devised Moreover, recognition of the fact 
that the two maps produced at each test site may in some manner 
be ]oint products should not 3 eopardxze the reliability of the 
estimates of production costs under operating conditions 
Inflation can play havoc with the best cost estimates 
To the extent that increases in the general price level will 
affect not only the absolute prices but also the relative 
prices of inputs that are required in the production process, 
trese price changes could have a sobstantial and damaging effect 
on cost estimates The best procedure to follow in this situa- 
tion IS to estimate all costs in constant dollars, which are 
defined with respect to any particular base year or period As- 
suming that the experimental operations will be completed at the 
end of 1976, the cost estimates snould be based on the actual input 
prices that prevailed at that time That is, the cost estimates 
would be in terms of 1976 dollars 

It should also be pointed out that it is hazardous to 
inflate the costs estimates by the percentage rate of change 
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in the general price level, since the percentage rates of change 
in the prices of inputs that are required in an operational 
LANDSAT system may deviate substantially from the rate of change 
in the general price level. This latter consideration is also 
relevant to determining the cost estimates of producing a com- 
parable information product using non-satellite technology Since the 
immediate objective of the cost-savings evaluation js to compare 
the operating costs of producing satellite-derived information v/ith the 
operating costs of producing non-satellite-derived information, cost 
estimates of producing information based on conventional non-salellite 
methods must also be prepared And if all that is available are 
actual cost data in 1970 prices, for example, it is obviously not 
legitimate to compare 1970 costs with 1976 costs It is also 
not legitimate to inflate the 1970 cost figure by the rare of 
change in the general price level during the 1970-76 period 
Since the actual recorded costs of producing information de- 
rived from conventional technology will presumably not be 
available for 1976, these costs will have to be estimated 
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123 Estimating The Benefits Of An Operational LANDSAf System 
The discussion in the preceding section has focused on 
methods for estimating the costs of generating tv/o particular 
information products — land use maps--in an operatjonal LANDSAT 
setting The costs of generating these two products using 
LANDSAT technology v/ill then be compared with the costs of gen- 
erating technically equivalent products using conventional 
technology The cost differences betv/een the two methods of 
producing information will be used to project the stream of 
benefits, i e , "cost-savings", that will accrue to the state 
as a result of implementing an operational system 

To the extent that the adoption of a superior technology, 
such as LANDSAT, into the production of information process will 
reduce the cost of producing that information, and thereby 
release monies that can be used to purchase additional resources, 
the immediate justification for adopting the superior technology 

rests on cost-savings Since money represents command over 

i ‘ 

resources , a certeris paribus reduction in the monetary costs 
of producing the information means that the opportunity costs 
of the information are reduced, or that the "real" costs of 
the information in terms of foregone alternatives are reduced 
Quantifying the reduction in the cost of producing information 
from LANDSAT technology necessitates some knowledge of the amount 
of information that is needed, and the frequency with which this 
information will be produced In order to be able to estimate 
the annual stream of cost-savings of benefits that will accrue 






to the state as a result of the implementation of an operational 
LANDSAT technology, it is necessary to estimate the rate at 
which information will be generated during a specific period, 
say ten years. To take an extreme case, if the technical nature 
of a land use map is such that it has to be updated, or "produced" 
every two years, then, during a ten year period, the magnitude 
of the total undiscounted cost-savings would amoiint to the 
initial cost difference between the two methods multiplied by 
five. If, however, the technical nature of a land use map is 
such that has to be updated every six months, then the magnitude 
of total undis counted cost-savings during the ten year period 
will be equal to the initial cost difference multiplied by 
twenty. Obviously, the present value of the annual stream 
of benefits that results from implementing an operational 
LANDSAT system will depend on the frequency with which in- 
formation IS produced, 

Tne ecoTiomc ■'^alue of "newer" or "better" information is 
that it reduces the uncertainty inherent in the decisionmaking 
process. Thus, the economic value of newer or better techniques 
for producing information is conceptually different from the 
cost savings value of newer or better techniques for producing 
the same information. "Whatever educational or scientific 
value IS placed on technically superior information, and what- 
ever the power or elegance of the technology and its product. 
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the test of its economic value is its impact on decisionmaking " 

A ma]or methodological difficulty arises when the analysis 
calls for a quantitative estimation of the economic value of 
newer and better information, when that information is an input 
into a social good. The crux of the difficulty is in attempting 
to simulate market outcomes, or in determining the value of a 
good that normally cannot be valued by market outcomes- The prices 
of private goods are determined by the interaction of supply and 
demand within the market setting, and these prices reflect the 
economic value of goods. Therefore, since price is a measure 
of economic value, the price of a good, as determined within the 
market setting, is a measure of its value to society. And if 
benefits are reflected in price changes , or are made calculable 
with reference to price, cost-benefit evaluations are more 
manageable. 

Thus, the benefits from irrigation may be measured in terms 
of increased agricultural output, flood control restJ.ts in cost- 
saving since measurable damage to capital assets or resources is 
avoided, better roads reduce automotive costs and save trucking 
tame, which can be valued, puDlic health measures reduce medial 
care cost, which can be valued, investment in education raises 

^Earth Resources Sto:pvey Benefit-Cost Study prepared by Earth Satellite 
Corporation and the Booz- Allen Applied Research Corporation, 1974, 
vol. V, p 1-10. Within the context of the LANDSAT project, the economic 
value of newer and better information is that it reduces the uncertainty 
in coastal management, by increasing management's understanding and 
knowledge ecological processes in coastal areas 
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earning power, and so forth. 

The common characteristic of these cases is (l) that the 

social good is not a final hut an intermediate good, i e , a 

good which enters into the production of further output, and 

tnat tnis furtner output is in tne nature of a private 

good which may he valued efficiently at the market. Since the 

social good enters into the production of a final good, tne 

benefits of this intermediate good can he measured in terms 

of the market price of the final private good. "It is thus 

in the case of the intermediate social good that cost-henefit 

2 

analysis can perform most effectively," 

Information per se is neither a social nor a public good, 
hut possesses the characteristics of a private good, since it 
can he rationed by a price system (A good or service is de- 
fined to he a piiblic good or service if users can consume the 
good without paying for it A "public good" should not he 
confused with a government-owned good) Consumption of infor- 
mation can be rationed by a price signal, and the value of 
information can he determined within the market framework by 
observing the prices that users are willing to pay. It is 
conceptually possible to directly estimate the prices that private 
users would be willing to pay for LANDSAT information by appealing 
to market information if LANDSAT information could be used as an 
input into the production of a final private good- 


Musgrave, "Cost-Benefit Analysis and the Theory of Piiblic 
Finance," op. cit , p 800. 
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However, since the most probable use of LANDSAT information is as 
an input into coastal management, which is in turn an input in 
the production of both a social good and a public good (a "better" 
coastal environment), the problem of estimating the economic value 
of LANDSAT information is compounded. Information is usually 
defined to be an intermediate good, or an input into the produc- 
tion of a final good. In some cases, estimation of the economic 
value of information is not a difficult procedure. In the case 
of determining the economic value of agricultural information, 
for example, the problem is to estimate the marginal productivity 
of an incremental unit of information in the production of 
agricultural output. Since crops are private goods, the economic 
value of crops, or the prices of various crops, is determined 
within the market setting. This information can be used to 
compute the economic value of an additional unit of information 
in the production of crops. 

The problem of determining the value of LANDS.AT infor^’ation 
IS that "a better coastal environment" is a public good (anyone 
can benefit from a better environment without having to pay for 
it), and the economic value of "a better coastal environment" 
cannot be determined within the actual market setting. In this 
case, an appeal to market information as an aid to estimating 
the value of LANDSAT information would involve estimating the 
value of "a better coastal environment" by observing the prices 
that persons would be willing to pay for a better environment 
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Scarcity of actual data is clearly the limiting factor here, 
since we do not know how much persons are willing to pay for 
this type of good 

There are two type of methodologies tnat can he employed 
to quanti:^ the value of newer and better information. One 
of these is the intermediate goods approach, alluded to in the 
preceding discussion. The application of this methodology 
as the basis for evaluation would entail the assumption that 
LANDS AT information is an intermediate good, and the problem 
would amount to estimating the value of the marginal product 
of information in the production of another good, e.g , gooes for 
coastal management decisions. This methodology, using the inter- 
mediate goods approach, is appropriate m situations where the 
final good possesses the characteristics of a private good that is 
generated when the demand and production costs are favorable Final 
goods generated for governmental decision-making, however, are not 
necessarily determined by market supply and demand The other 
methodology is the cost-savings approach, a much simpler procedure. 
Both methods, however, involve estimation of a demand curve for 
information, since the nature of user demand is the only basis for 
evaluation of LANDSAT information. And since we do not have re- 
course to market standards of evaluation, the only alternative is 
to estimate the value of LANDSAT information by estimating the 
demand for the product on the part of decision-makers who are charged 
with coastal monitoring 
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The demand for a good or service represents the amount 
of the good or service that would purchased — "demanded” — at all 
possible prices, ceteris paribus . The ceteris paribus assumption, 
which means that all other relevant considerations, such as 


mcoiiie, purchasing power, the prices of all ot>'er goods and 


services, and tastes and preferences, are held constant, 
means that changes in these other variables are not allowed 

to affect the demand for the good in question. This information 
is summarized in Graph 1 



The demand curve shows the amo\int of the good or service 
that would be demanded at every possible price at a given 
moment in time The demand curve, as formally defined in 
economics, is thus a purely hypothetical concept that rests 


3<i^G-30 




on rather restrictive assumptions. The theoretical estima- 
tion of a demand curve carries with it the following as- 
sumptions (1) the consumer of the good pui’chases the good 
under conditions of perfect competition, (2) the consumer is 
in equilibrium, maximizing total utitlity, and the marginal 
utilities of incremental units of expenditure are equal, (3) 
prices are constant, and (4) the marginal utility of money 
is homogeneous of order minus one with, respect to prices and 
money income. The demand curve is thus derived from equilibrium 
principles . 

The demand relationship, thus stated, is the answer to 

a set of hypothetical questions concerning the quantities of a 

good that would be demanded the price of the good were 

changed under circumstances outlined as above. "The peculiarity 

of the concept is well illustrated by the fact that only one 

point on a demand curve can ever be observed directly with any 

degree of confidence, because by the time we can obtain the data 

with which to plot a second point, the entire curve may well 

3 

have shifted without our knowing it." 

The purpose of the preceding discussion is to illustrate 
that much of the confusion surrounding the meaning of the demanc 
concept in applied economics, particularly in studies oriented 

3 

vfilliam J Baumol, Economic Theory and Operations Analysis, 

2nd ed , (Englewood Cliffs Prentice-Hall), p. 210 
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toward public policy, is an outgrowth of misconceptions regarding 
the exact nature of the information that an estimated demand 
relationship is supposed to convey. These difficulties 
notwithstanding, it is not possible to estimate benefits unless 
we have some understanding of the demand for the good being 
analyzed. Benefits ultimately depend on user demand. As 
mentioned earlier, the chief premise of cost-benefit analysis 
IS on measuring changes in the supply and demand curves of the 
good in question, and, without knowledge of the demand curve, 
cost -benefit analysis cannot be performed However, the reader 
should be alert to the fact that the validity of "benefits" 
estimation is directly related to the validity of demand es- 
timations . 

There are various statistical methods that might be 
applicable in estimating the parameters of the demand for 
LANDSAT information, and some of there will be discussed in 
Anpendix H However, the simplest method for estimating tne 
demand curve for LANDSAT information is to assume that the 
demand for this new information is perfectly inelastic, an 
assumption that is commonly made in cost-savings evaluations. 

The price elasticity of demand is simply a measure of the 
percentage change in quantity demanded that results from a 
given percentage change in price. If the demand for information 
IS inelastic with respect to price, changes in the unit costs 
of acquiring information will not affect the quantity of informa 
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tion that IS demanded or desired by decisionmakers. In other 
words, a reduction in the unit costs of acquiring information 
does not imply that additional information will be desired. 

The estimation problem is this case is to determine the amoimt 
of the information that is demanded, or the level of q in Graph 2 


D 



Graph 2. An inelastic aemand curve for 
information 


This could be done by determining the amount of information that 
is required for the operation of a coastal monitoring program, 
irrespective of the type of information technology employed 
The prices of producing information using both conventional 
and LANDSAT technologies will be available from the cost es- 
timations. In Graph 2, cost of producing information 

using conventional technology, while represents the cost of 
producing information using LANDSAT technology The distance 
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op - op represents the cost- savings per unit of information 
t 2 

that accrues as a result of using LANDSAT data in the production 
of information in an operational setting. The distance oq re- 
presents the amount of information demanded The area op^aq 
represents the total cost to the state of using conventional 
non-satellite technology to produce the desired amount of information, 
oq, while the area op 2 l>q represents the total cost to the 
state of using LANDSAT technology to produce the desired amount 
of information, oq. The difference between op^aq and op^bq is 
the area p^p^^ab, which is a measure of price change, (dp) 
multiplied by the number of units of information that is demanded, 
q. The benefits or cost-savings that accrue to the state as a 
result of implementing an operational LANDSAT system is measured 
by q(dp), which is indicated by the shaded area in Graph 2 

Two caveats are in order concerning the validity of the 

4 

cost-savings technique for benefits estimation. The problems 
associated with this type of benefits estimation are identifi- 
cation of the alternatives "saved" , and identification of the 
implications of using cost-savings as the basis for evaluation. 

In regard to the first problem, the real costs of a conventional 
non-satellite information system as an input into coastal monitoring 
have to be identified, as well as the benefits of a conventional 
information system. Thus, the analysis has to include a clear idea 


4 

Julius Margolis, "Shadow Prices for Incorrect or Nonexistent 
Market Values," in Robert H Haveman and Julius Margolis, eds. 
Public Expenditures and Policy Analysis (Chicago Markham Publish- 
ing Company, 1970), pp 314-329, at p 326 
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of the nature of the alternatives to an operational LANDSAT 
system. A cost -benefit evaluation of a LANDSAT system needs to 
include a cost-benefit evaluation of alternative systems, for 
conceptually this is the real basis of comparison Cost com- 
parisons vjithout reference to benefit comparisons are of 
limited value. This implies that the estimations of 
potential cost-savings available through the implementation 
of an operational LANDSAT system should include the assimption 
that comparable information produced with conventional non-satellite 
technologies is worth at least as much as it costs to produce 
That is, the evaluation should address the question of whether 
or not LANDSAT-derived information is of more or less value in the 
decisionmaking process than non-satellite information, and this involves 
determining the comparative benefits of the rwo systems 

In regard to the second problem, tnat of identifying the 
implications for benefits estimation of using cost-savings 
as a basis of evaluation, there are several perspectives than 
can be adopted The assumption of inelastic demand can greatly 
overestimate the benefits resulting from an operational LANDSAT 
system The newer and better information resulting from an 
operational LANDSAT system might simply not have been available, 
given the cost structure of a conventional non-satellite system, and 

it is therefore erroneous to assume a benefit equal to the unit cost- 
savings multiplied by the augmented "new" information In 
other words , an overstatement of benefits can result unless the 
information generated by the two information-producing technologies 
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IS strictly comparable and unless the amoxmt and types of infor- 
mation available given the LANDSAT system would have been 
available under a conventional non-satellite system. This 
perspective i*ecognizes that information produced from competing 
technologies may be qualitatively different, and hence, not strictly 
comparable in terms of benefits assessment The only way to guard 
against commiting this type of error during the actual course of the 
evaluation is to use careful judgment in assessing the bases for 
comparison, since there is nothing inherent in the cost-benefit 
methodology that would indicate whether, and to what extent, the 
conclusions are erroneous 

Before proceeding with the discussion, it might be helpful 
to reiterate several points Broadly defined, cost-benefit 
evaluation entails (1) estimation of supply curves for the 
goods being analyzed and evaluated, (2) estimation of demand curves 
for the goods being evaluated, and (3) combination of the in- 
formation obtained in (1) and ( 2 ) above as a basis for supply 
and demand analysis A particular cost-benefit analysis will 
be characterized by varying degrees of complexity and difficulty 
according to the complexity of methodologies used to estimate 
the supply and demand curves. Assumptions too, can play a 
critical role in increasing or decreasing the degree of com- 
plexity of the analysis Assumptions concerning the elasTici- 
ties of supply and demand are perhaps the most crucial in 
estimating tne benefits of a particular project, but other 
assumptions play a critical role in shaping the nature of the 
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conclusxons that flov/ from the evaluatxon It xs for thxs 
reason that the analyst has to be exceedxngly cautxons xn 
spellxng out the e<act nature of the assumptions that wxll 
be employed durxng the course of the evaluation The main 
assumption that is invoked in eo^t-henef a t analysis is , that 
price IS a measure of social value, and, xf prices do not 
reflect actual social values, they can be ad]usted to do so, 
by estimating shadow prices If this assumption is not admitted, 
the validity of the methodology xs seriously ;]eopardi 2 ed 
The objective of estimating the comparative costs of 
producing information from two different technologies — con- 
ventional non-satellite and LANDSAT — is to enable us to estimate 
supply curves for information In Graph 2, for example, the seg- 
ments p^a and p^b represent supply curves for producing information 
from conventional non-satellite and LANDSAT technologies, respectively. 
The shape of these supply curves indicates that the supply of infor- 
mation. IS assumed to be perfectly elastic wit^ respect to price, and 
that there are constant returns to scale in the production of 
information Both of these propositions can be investigated 
during the actual course of the evaluation The assumption of 
perfect elasticity in this context is probably a realistic 
assumption for the relevant ranges of output 

The objective of estimating a demand curve for information 
IS to enable us to compute the benefits that might accure from 
an operational LANDSAT system It will greatly simplify the 
evaluation to assume that the demand for information is perfectly 
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inelastic with respect to price, since invoking this assumption 
might enable us to avoid some of the more formidable problems 
of estimating demand functions for information under alternative 
situations. The assumption of inelastic demand does not appear 
to be altogether unreasonable, since this approach wiJ 1 enable 
us to estimate the minimum amount of benefits associated with 
the implementation of an operational LANDSAT system 

Given the data on the costs of producing information in an 
operational LANDSAT setting^ including both fixed and investment 
costs , the costs of producing technically comparable information 
using non-satellixe technology, the assumption of perfectly inelastic 
demand for information, and an estimation of both the amount of 
information demanded and the frequency with which it is demanded, 
a quantification of the costs and benefits associated with an 
operational LANDSAT system is possible 

Assume, for example, that a LANDSAT system will be operational 
for ten years (The validity of this assumpi'ion will be discussed 
shortly) An additional assumption is that the implementation 
of an operational LANDSAT technology will cost $300,000, and 
that all of these costs vrill be incurred in the initial year 
This $300,000 constitutes the initial experimental, investment, 
and fixed costs which must he incurred before the system is 
operational The cost-savings evaluation will provide an es- 
timation of benefits received through the implementation of an 
operational LANDSAT technology, these cost-savings can be cal- 
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culated on an annual basis for each of the ten years Let us 
assume for the purposes of illustration that an operational 
information system based on LANDSAl technology provides $200,000 
a year in "benefits”. This annual benefit of $200,000 represents 
the cost-savings that will accure to the state and/or state 
agencies as a result of using LANDSAT technology to produce the 
same types of information products that are currently demanded 
and are currently produced using conventional technologies 
Let us make the further assumption that the annual costs of 
operating and maintaining a LANDSAT information system are 
$50,000. 

It IS not valid to sura benefits and costs over the eleven 
year period in order to obtain a measure of total benefits and 
costs Simple summation would imply a discount rate of zero 
percent, clearly an unreasonable and untenable assimiption. Total 
costs incurred are, of course, $800,000 (the initial outlay of 
$300,000, plus annual operating costs of $50,000 per year for 
ten years), while total benefits are $2,000,000 (cost-savings 
of $200,000 per year for ten years) The stream of costs and 
benefits is illustrated in the following diagram 



Year 0 

Year 1 

Year 2 

Year 3 

. Year 10 

Costs 

300,000 

50,000 

50,000 

50,000 

50,000 

Benefits 

-0- 

200,000 

200,000 

200,000 

200,000 

Net Benefits 

-300,000 

+150,000 

+150,000 

+150,000 

+150,000 
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The values of these costs and benefits to the state have to 

be discounted or deflated by an interest rate in order to estimate 

the present values of these annual flows This is a common 

procedure employed in evaluating the relative merits of investment 

alternatives The present value of a benefit is the value of 

having the benefit today rather than at some time in the future 

The present value of a benefit or cost is calculated by applying 

an interest rate (the discount rate) to costs incurred and 

benefits received in each year after the first year, or Year 0 

in the preceding diagram The present value is the amount 

which, if invested at the rate of interest specified and for 

the length of time specified, would yield the benefit in the 

specified future year Selection of xhe appropriate social 

discount rate or interest rate with which to evaluate public 

investment projects is an unsettled issue in cost-benefit 
5 

analysis Theoretically, an appropriate discount rate is one 

mat reflects society's rate of time preference for future goods 

over current goods, the problem, however, is to determine the 

actual rate of time preference. (If society is indifferent 

between having $100 now and $110 next year, the social rate 

of time preference is 10 percent). A discount rate of ten 

percent is often used to evaluate public investment projects, 

accordingly, we recommend that this discount rate be used to 
-- 

See, for example, Wm. J. Baumol, "On the Social Rate of Discount," 
American Economic Review , Septemoer, 1968, the Comments on 
this article which appeared in the American Economic Review , 
December, 1969, pp 909-930, and Mishan, Cost-Benefit Analysis, 
op cit. , pp. 181-267 
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discount the costs and benefits of an operational LANDSAT 
system to the present. 

The formula for determining the present value is 

PV = \ ^ ^2 + ^3 + + \ , 

(1+r)^ (1+r)^ (ltr)3 (1+r)^ 

where equals the net benefits received in year 1, ®iuals 

the net benefits received in year 2, R^ equals the net benefits 

received in the period^, r represents the discount rate, and n 

indicates the time period Or, summed over the ten year period, 

R 
n 

(1+iO^ 

Given a discount rate of 10 percent, the present value of the 
net benefits (net of operating costs) accruing to the state 
as a result of implementing an operational LANDSAT system, 
given the above cost structure, is 



1 

PV = 1,500,000. = $579,000 

(1 + 10 )^° 

The initial cost outlay of $300,000 has to be subtracted from 
this figure, thus the present value of the net benefits (net 
of operating costs and initial outlay costs) associated witn 
implementing an operational sysxem is, in the present example, 
$279,000. 

The present value of the stream of costs is given by 
10 C 

PV = 300,000 + n , where C equals total costs, 

^ (it 10)^^ 

and n equals 10 The present value of there costs is $493,000 
The present value of the stream of total gross benefits is $772,000 
The benefit- cost ratio is 1.6. 
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Another issue in cost-benefit analysis concerns the problem 
of estimating future costs and benefits in an inflationary world 
General changes in the price level do not represent much of a 
problem, if costs and benefits are affected proportionately, 
leaving the cost-benefit ratio unchanged. The manor difficulty 
for estimation procedures lies with changes in relative input 
prices and with price changes that affect costs and benefits 
disproportionately The easiest way to avoid complicated 
estimating procedures is to estimate the future streams of costs 
and benefits in terms of constant dollars , defined in reference 
to a particular base year, while recognizing that changes in 
relative prices may affect these estimates 

One issue that is specific to this particular LANDSAT 
evaluation is the assumption concerning the length of the time 
period during which a LANDSAT system is expected to be operational 
VJhat IS at issue here is not so much managerial or administrative 
decisions as to the administrative feasibility of an operational 
LANDSAT system for a particular length of time, but rather the 
length of the time period during which LANDSAT technology is 
assumed to be constant This is a crucial assumption, for the 
period of time during which the system is assumed to be operational 
without the addition of new technology will greatly affect the 
values of the streams of costs and benefits associated with the 
system We therefore recommend that four different time periods 
be assumed for the evaluation five years, ten years, fifteen 
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years, and tv/enty years The appropriate length of time during 
which existing LANDSAf technology is expected to he operational 
without substantial adoptions of new technology (which v?ould 
probably entail substantial nev? cost outlays) is a tas''c for 
experts in the field of remote sensing technology 

Generally speaking, the assumption of inelastic demand 
can lead to an understatement of benefits , if the "true" price- 
demand -relationship is not perfectly inelastic with respect to 
price In the preceding discussions, we have assumed, for 
simplicity, that supply is perfectly elastic with respect to 
price and that demand is perfectly inelastic with respect to price 
Dropping one or both of these assumptions will not invalidate 
the analysis, since the assumption of perfectly inelastic 
demand in the calculation of benefits will provide a minimum 
measure of the benefits associated with the implementation of 
an operational LANDSAT system However, if the "true" demand" 
for information is elastic with respect to price, additional 
benefits — "additional" in the sense that these benefits are 
not captured by the assumption of inelastic demand — will 
be realized by the implementation of an operational system 

If the demand for information is elastic with respect to 
price, this means that, as the unit price of information is 
reduced, users of information will demand additional units of 
the information Thus , this perspective recognizes that the 
quantities of information demanded from competing technologies 
may be different, depending upon how users of information respond 
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to changes in the price of information, and recognizes that 
the introduction of a new technology ought affect the rate of 
data acquisition (It should be noted that the demand for 
new information may be income elastic, , as an agency's 

general budget for information is increased, or as a budget for 
coastal monitoring is increased, some of this additional "income" 
may be spend on "newer and better" information However, in- 
vestigation of the income elasticity of demand for information 
need not detain us here, for this concept is irrelevant to the 
analysis, given the assumption of a constant budget) Relaxation 
of the assumption of inelastic demand leads directly into some 

of the more difficult aspects of estimating the demand for 
informanion, since estimation of a demand curve for information 

entails estimating how users of information will respond to 
hypothetical changes in the price of information 

Assuming that we have been able to determine the "true" 
demand function for LANDSAT information, and that demand relation- 
ship IS elasTic with respect to price, benefits estimation will 
involve (1) a measure of the savings per unit of information 
times the original amount of information demanded and (2) a 
measure of the consumers surplus realized on additional amounts 
of information demanded solely because of the reduction in 
the unit price of information 

The nature of this quantification process is best understood 
by relying on a graphical exposition In Graph 3, is the 
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price of information prior to the introduction of Landsat 

technology, while is the price of information after the 

introduction of an operational LANDSAT technology The downward 

shift in the supply function from p^a to p^h indicates that the 

costs of producing information — land use maps — have been reduced. 

The shape of the supply curve indicates that the supply of 

0 

information is perfectly elastic with respect to price 

DD IS the demand curve for information, while the shape of 

the demand curve indicates that the demand for information is 

* 

7 

responsive to changes in the price of information. 



QUANTITY PER UNIT OF TIME 

Graph 3 Benefits estimation given an elastic 
demand for information 


0 

Different assumptions concerning the elasticity of supply will 
change the conclusions, but not the Thrust of the analysis 

7 

Once again, different assumptions regarding the degree of elasticity 
of demand will affect the magnitude of benefits, but not the substance 
of the analysis 
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The amounl: of information demanded prior to the introduction of 
LANDSAT technology is at price p^. The quantity of information 
demanded a subsequent to the introduction of price-re 4 ucing 
LANDSAT technology is q^ at price p^. 

The net social benefit of any amount of output is the area 
under the demand curve minus the cost of the output. The area 
under the demand curve thus represents the maximum amount that 
users would pay rather than do without the good. With respect to 
the' original situation, i.e , prior to the introduction of LANDSAT 
technology, users of information are willing to pay a maximum of 
ODaqj^ for information. Since they actually pay Op^aq^^, which is 
less than ODaq^^, the net social benefit is measured by the 
triangle p^^Da, which is equal to the consumers’ surplus associated 
with demanding q^ units of information derived from non-LANDSAT 
technology at price 

After the implementation of an operational LANDSAT system, 

users demand q units of information at nr ice n . The maxumim 
^2 - "2 

amount that users are willing to pay rather than do without the 
mforraation is measured by ODbq^. Users actually pay Op^bq^j which 
IS less than 0Dbq2j the amount they are willing to pay, thus, the 
new social benefit in -chis case is measured by the triangle p^^b, 
which IS equal to the consumers surplus. 

The total net benefits associated with a conventional non-LANDSAT 
technology for producing information are measured by the triangle 
p Da, while the total net benefits associated with an operational 
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eluding this section In a cost-benefit evaluation, benefits 
that anise because of economic growth— growth in either population 
or per capita real incomes or both — also need to be taken into 
account. Indeed, benefits induced by increased growth may o^ten 
ne tne mam ^uscificaxion for a public invesmenx project. As 
population increases, and as real per capita income increases, 
there will be a greater demand in the future for the coastal 
environment for recreation, second homes, retirement communities, 

g 

etc. And as the demand for coastal resources increases, 
coastal management will become critical for the preservation of 


An excellent overview of population trends in the U.S in terms 
of both growth pro:]ections and distributions, is provided in 

U S. Commission on Population Growth and the American Future 
Population, Distribution, and Policy , Vol. V (V/ashington, D.C 
Government Printing Office, 1972). 
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coastal areas and ecologically delicate areas for the en;]oyment 
of future generations. Even in the absence of a comprehensive 
coastal management program, additional and superior information, 
such as that provided by LANDSAT — for monitoring the impact of 
increased consumption of coastal resources will assume greater 
importance and social value in future coastal programs 
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2.0 A COST-EFFECTIVENESS APPROACH FOR "MIXED" INFORMATION PRODUCTS 


An information product is a refined data package that 
conveys useable information to a decision-maker or potential 
decision-maker. As stated earlier, the economic value of 
information is that it reduces the uncertainty in herent in 
the decision-making process. Information per se has no economic 
value, although it may have aesthetic value An example of 
an information product, at least within the context of the 
LANDSAT project, would be a map showing certain characteristics 
of selected physical features, such as a map 'of wetland types 
in a particular region or county A map qua information product 
has no economic value, but this is not to imply that there are 
no exonomic condiserations in producing the map qua information 
product . 

The discussion in this section will focus on some of the 
economic considerations that are relevant in a cost evaluation 
of "mixed" information products that can be used in coastal or 
other types of resource management programs. Tne economic 
considerations that are relevant to this type of analysis from 
the basis for the cost-effectiveness methodology. 

An information product is generated by using one, or some 
combination, of available and data collection and analysis tech- 
niques, or procedures Three methods for generating information 
products for management of coastal resources, for example, could 


3<^-G-49 



include collection and analysis (interpretation and display) 
of LANDSAT data, collection and analysis of high altitude and 
low altitude aircraft s\u?vey data, and ground surveys carried 
out by persons on foot or in earth-bound vehicles A coastal 
wetJands man could bS nroduced bv usine anv one, or any 
combination, of these techniques, given the relevant product 
clarity and system capability constraints 

Techniques such as these are the inputs into a production 
function for information, just as labor and capital are the inputs 
into a production function for automobiles. Any production 
function specifies the nature of the relations between inputs and 
output, be It a production function for information, for auto- 
mobiles, or for snowsleds (think snow...). The task of the 
government decision-maker or the automobile manufacturer is to 
determine the most cost-effective method of combining the inputs 
or techniques in order to generate the output 

Each techniGue for producing an information product has 

1 

two aspects cost and effectiveness. Associated with each 
tj?pe of data and analysis technique are varying levels of both 
cost and effectiveness. If the decision-maker has to choose 
among one of these techniques, the following considerations are 

^A detailed elaboration of the following discussion on cost and 
effectiveness can be found in William F. Sharpe, The Economics 
of Computers (New York Columbia University Press), 1969. 
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relevant (1) given m techniques with identical costs, the 
most effective technique is the "best" technique, and (2) 
given techniques with equal effectiveness, the least costly 
technique is the "best" technique 

The amount of cost and level of effectiveness associaxed 
with each technique for generating an information product can 
be plotted on a graph, with each point representing the combined 
cost and effectiveness of one technique (Graph 4) 


cost per 
technique 



effectiveness per technique 


Graph 4. Cost-effectiveness combination graph for 
producing an information product. 


Points can be ;]oined to produce a curve showing the nature of 
the trade-off between cost and effectiveness as different 
combinations of techniques or single techniques are used to 
produce similar information. Point A, for example, might 
represent the cost and effectiveness of using satellite imagery 
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alone for producing a map, point B might represent the cost and 
effectiveness of using both aircraft and satellite imagery for 
producing a map, point C might represent the cost and effectiveness 
of using high altitude and low altitude aircraft data to produce 
a map, while point E might represent the cost and effectiveness 
of using ground surveys to proauce the same map 

The obvious problem confronting the decision-maker is to 
select the most operationally feasible point on the cost-effective- 
ness curve This can be done after a careful and rigorous 
assessment of the costs and effectiveness associated with each 
technique. These assessments of costs and technical effective- 
ness can be performed by accountants and technical staff, 
respectively, after the relevant data have been collected during 
the ejqjerimental phase of the LANDSAT project 

The main justification for a cost-effectiveness evaluation 
of both satellite data and other available data as inputs into 
rhe production of information is that the use of satellite data 
vs aircraft-acquired data is not an either/or proposition from 
a strictly technical or managerial point of view. Since these 
various sources of data are, in many instances, complementary, 
the two together (plus ground surveys, if necessary and/or 
feasible) might form an adequate source for a resource informa- 
tion or monitoring base. For example, satellite data can be 
useful to obtain large areal coverage, for generalized land 
use classification and for pinpointing areas that require air- 
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craft- acquired data for more derailed and specialized study. 

These considerations lead directly into the concept of 
cost-effectiveness evaluations of alternative techniques for 
the production of similar information. A comprehensive cost 
evaluation of LAhDSnT dauc. uses migm: inciuae one or two case 
studies, documenting the cost and effectiveness of integrating 
satellite and non-satellite data as an alternative information 
technique 

A final justification for a cost-effectiveness evaluation of 
satellite data vis-a-vis non-satellite data is that such an 
evaluation will provide the basis for cost comparisons among 
satellite capabilities, current capabilities, and the capabilities 
of a "mix" of techniques. Not only are cost comparisons per se 
a vital ingredient in the decision-making process, they are a 
necessary ingredient for determining and evaluating the infor- 
mation and monitoring requirements for managing coastal resources. 

A cost-effectiveness evaluation of alternative techniques 
must consider both cost and effectiveness as variables If 
the decision-raaker sets a minimum level of effectiveness 
arbitrarily, and then proceeds to find the least costly tech- 
nique for producing an information product that fulfills the 
predetermined effectiveness criterion, the technique selected 
may be a less than optimal technique when evaluated in terms 
of both cost and effectiveness. In short, the adoption of 
"minimum requirements" criteria for selecting a technique may 
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lead to the use of inefficient techniques — i e , inefficient 
within the context of cost-effectiveness. 

This argument of cost-effective efficiency may be illustrated 
by means of a graph (Graph 5). Assume that the required min- 
iTiiuru level of effecxiveness is sex ax E, and that the* decision- 
maker wishes to find the least costly technique for achieving this 
level of effectiveness in an information product If the true 
cost-effectiveness relationship of this information technique is 
represented by the cost effectiveness cxirve CE^, the optimal 
level of effectiveness may be greater than OE, since incremental 
increases in the level of effectiveness are accompanied by less 
than proportional increases in associated costs The implication 
IS that the decision-maker stands to gain either by increasing 
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Graph 5. Cost-effectiveness relations and the 
minimum requirements approach 






the effectiveness criterion or by changing the techniques in 
order to achieve greater effectiveness, i,e,, additional in- 
crements of effectiveness are relatively cheap 

In the second situation, assume that the true cost-effective- 
ness relation is illustrated ny tne curve CE^- In tnis case, tne 
optimal level of effectiveness is less than OE, since a relatively 
small reduction in the required level of effectiveness would he 
accompanied by a larger than proportional reduction in cost The 
implication in this case is that the required level of effective- 
ness IS too costly in terms of alternative techniques 

The analysis could be also expanded to include a discussion 
of the implications of setting minimimi cost requirements, and 
similar conclusions would follow. 

The minimum requirements approach to technique selection 
should not be dismissed out of hand, however. Careless application 
of the minimum requirements approach to selection of techniques 
for the generation of information products can lead to less than 
optimal results, as the above discussion has demonstrated. There 
are, of course, minimum requirements that an information product 
has to meet if the data that it conveys are to be useful in re- 
ducing the uncertainity of decision-making. The data have to be 
of a certain nature, the levels of resolution and synopticity 
have to meet certain standards, and the frequency and availability 
of the data might be an important factor in technique selection. 
Cost constraints are important also, especially in terms of 
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allocatxng public monies among competing agencies, pro]ects, 
and objectives- Given these considerations, a careful evaluation 
of the techniques generating information products fro^ti satellite 
data, as well as other data analysis techniques or combinations 
of techniques, should focus on assessing the nature of cost- 
effectiveness relations associated with each technique within 
a range of acceptable and feasible values of both costs and 
effectiveness . 

A strict evaluation of the cost savings associated with any 
one technique cannot be divorced from cost-effectiveness consider- 
ations This IS particularly crucial in evaluating the use of 
satellite data in the production of information products, since 
this data and the techniques used to analyse it will be different 
in kind from current capabilities and techniques. If satellite 
data generates information that is comparable to currently avail- 
able information products, i e. , if the effectiveness of 
satellite analysis techniques are comparable to the effectiveness 
of current techniques, the above considerations on cost-effective- 
ness are inapplicable to the study And if this is indeed the 
case, the cost-savings method is the most applicable method to 
use for an evaluation of LANDSAT-derived data. 
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APPENDIX H 


METHODOLOGIES FOR ESTIMATING STATISTICAL DEMAND FUNCTIONS 
prepared by Koren Sherrill 

There are several methods that can be used to estimate demand 

functions for goods and/or services.^ The most commonly used 

and generally acceptable method involves collection of data on ihe 

past and/or expected future nehavior of relevant variables and using 

these data to estimate a regression equation that specifies the 

nature of the interrelationships among the variables 

This method involves gathering enough data to derive a specific 

equation from the relationship X = f (P , P , P , M) , where X is 

X y z 

the amount of the good (LANDS AT information) that is demanded, P is 
the price of good X, P and P are the prices of other goods, such 

y z 

as information derived by aerial survey, ground surveys, etc , and 
M IS aggregate income , or the potential users ’ budgets Mishan has 
suggested that goods y and z cotild be chosen as being close and 
important substitutes for x, or else y could be a close substitute 
and z a close complement of x, the relative prices of all other 
goods being ignored. Sometimes the price of one or more factors 


good bibliography on estimating demand functions is provided in 
H. H Liebhafsky, The Nature of Price Theory (Homewood- The Dorsey 
Press, revised edition), pp- 214-217 Some of the more commonly 
exployed methodologies for estimating statistical demand functions 
are illustrated in E. J. Working, "What Do Statistical 'Demand Curves' 
Show*”', in Kenneth E Boulding and George J. Stigler, eds Readings in 
Price Theory (Homewood Richard D Irwin, Inc., 1952), pp. 97-115, 
Frederick W Bell, "The Pope and the Price of Fish," American Economic 
Review , December, 1968, pp 1346-1350, and William J. Baumol, Economic 
Theory and Operations Analysis (Englewood Cliffs Prentice-Hall, Inc , 
second edition). Chapter 10, "On Empirical Determination of Demand 
Relationships " 
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are to be xncluded in the function. In any statistical estimate of 
the price-demand curve for X, the ceteris paribus clause will operate 

to hold constant only those variables, other than P , that are 
included in the function F. All those variables that are not included 
in the function F— an almost unlimited nujnber of goods and factor 
prices — are assumed, provisionally at least, to be of neglible ira- 
portance After the relevant data are collected, the particular 
equation that specifies the nature of the relationships among the 
variables is determined or estimated by the method of least squares 
This method involves estimating a curve that describes, as accurate 
as possible, the relationships among the variables being analyzed 
The estimated curve is one that best "fits” the data, in that 
the sum of the deviations betvreen the plotted data and the estimated 
cm?ve IS minimized. 

Another method of estimating demand functions, and_o_ne which 
has a relatively recent history, is referred to as decision theory, 
information theory, or Bayesian analysis. This method represents a 
mix of game theory, probability and statistics, and economic theory. 

The methodology itself is too lengthly to describe here, but excellent 

3 

sources on this methodology can be found in other studies and will not 


%. J Mishan, Cost-Benefit Analysis An Introduction (New York, 
Praeger Publisher, 1971), p 35 

3 

See Earth Satellite Corporation and Booz-Allen Applied Research 
Corporation, Earth Resources Survey , Cost -Benefit Study , study prepared 
for the U.S Department of the Interior, November 22, 1974, Vol. V, 
"Approach and Methods of Analysis", Mishan, Cost-Benefit , op cit. , 
pp. 268-315; and Baumol, Economic Theory and Operations Analysis , op 
crt. , pp 512-568. 
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be repeated here. The Earth Satellite Resources Survey emphasized 
the use of information theory to determine the value of information, 
and this study is particularly relevant to the LANDSAT project 
Mishan and Baumol have also written excellent introductions to the 
applications of information theory to deternine the valu.e of infoi'maLiOii 
in situations characterized by ixncertainly , and it is recommended that 
the final cost-benefit evaluation of the LANDSAT project should 
incorporate some of these methodologies in estimating statistical 
demand function for LANDSAT information As mentioned earlier, 
however, some of the more formidable procedures for estimating demand 
curves for LANDSAT information can be circumvented by assuming an 
inelastic demand for LANDSAT information. Given this assumption, 
which IS not an unreasonable assumption to make in the conxext of 
this evaluation, the only estimating task that remains is to determine 
the frequency which with which LANDSAT information is needed by 
decision-makers who are charged with coastal management programs. 

And since coasxal monitoring, whexner ny LANDSAT or convenxional 
non-ERS technologies, is a crucial input into coastal management pro- 
grams, some axtention needs to be devoted to estimating the nature of 
the demand for LANDSAT information, however elementary these estimating 
procedures may be. 
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